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Permit Supervisor

Utah Coal Regulatory Program

Utah Division of Oil, Gas and Mining
1594 West North Temple, Suite l2l0
P. O. Box 145801

salt Lake cirv. utah 84114-5801

West Coal Lease Modifications, Final Clean Copies, Canyon Fuel Company, LLC, Sufco
Mine, Permit Number C104I10002

Dear Permit Supervisor:

As per the Division conditionally approved letter dated February 1,201 1, please find enclosed with
this letter clean copies of the Sufco Mine permit revision to include the West Lease Modifications to
three existing leases in the mine's M&RP. We have included five (5) hard copies and three (3)
electronic CD copies of the modified text pages and plates along with completed Cl and C2 forms.

If you have any questions regarding the information contained in this leffer or within the permit

modification, please give Mike Davis a call at (435) 286-4421.

Sincerely,

CANYON FUEL COMPANY LLC
ineSUFCO

E. May

Encl.

KEMA4LD:kb

cc: DOGM Correspondence File

sufoub\govt20 l0\dogmmrp\West Lease Mod-Finat lt doc

RECEIVED

I{AR 0 2 20ff

DIV, OF OIL, GAS A MNNG

Ken May, GeneralManager k,
597 South SR24
Salina, UT 84654
(435)28644fi) - Office
(435)2864499- Fax

---,Pttrc tnr,\7.
#ezes/

(t.tf*



APPLICATION FOR COAL PERMIT PROCESSING

Permit Change ffi New Permit ! Renewal ! Exploration tr Bond Release ! Transfer !
Permiffee: CANYON FUEL COMPANY, LLC
Mine: SUFCO MINE Permit Number: Cl04l1002
Title: Final - West Coal Lease Modifications Amendment to MRP.
Description, lncludc reason for application and timing rcquir€d to implement:

Sufco has modified three existing coal lease areas. Sufco is anticipating entering the lease in November 201 1.

Instructions: Ifyou answer yes to any ofthe first eight (gray) questions, this application may require Public Notice publication.

COPY

[J Yes n No

IYesENo
!YesXwo
I Yes E t',to

E ves E bro

E Yes EJ No
XJ Yes n No
fl Yes E No
nYesENo
!vesENo

! Yes X No 11.

ffivesnNo D.
R2P2)

ffi Yes X no 13.

! ves X xo t4.
n yes E xo 15.

! Yes X xo rG.

! Yes E No 17.

ffi Yes n No lB.
fivesnuo B.
E Yes ! No zo.
I Yes X t{o zl.
! ves X llo 22.

E Yes n No 23.

Change in the size of the Permit Area? Acres: 24571 .947 Disturbed Area: 0.0 ! increase ffi decrease.
Is the application submitted as a result of a Division Order? DO#
Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area?
Does the application include operations in hydrologic basins other than as currently approved?
Does the application result from cancellation, reduction or increase of insurance or reclamation bond?
Does the application require or include public notice publication?
Does the application require or include ownership, control, right-of-entry, or compliance information?
Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?
Is the application submitted as a result of a Violation? NOV #
Is the application submitted as a result of other laws or regulations or policies?
Explain:

Does the application afflect the surface landowner or change the post mining land use?
Does the application require or include underground de sign or mine sequence and timing? (Modificarion of

Does the application require or include collection and reporting of any baseline information?
Could the application have any effect on wildlife or vegetation outside the current disturbed area?
Does the application require or include soil removal, storage or placement?
Does the application require or include vegetation monitoring, removal or revegetation activities?
Does the application require or include construction, modification, or removal of surface facilities?
Does the application require or include water monitoring, sediment or drainage control measures?
Does the application require or include certified designs, maps or calculation?
Does the application require or include subsidence control or monitoring?
Have reclamation costs for bonding been provided?
Does the application involve a peremial stream, a stream buffer zone or discharges to a sffeam?
Does the application affect permits issued by other agencies or permits issued to other entities?

numbers rtclude a copy for the Price Field Office)coDies. thank
Please attach four (4) review copies of the applicttion. If the mine is on or rdjacent to Forest Service t|nd please submit five

I herEby cefiiry that I am a responsible official of6e applicant and that lhe information contained in this applicalion is true rnd conect to the best ofmy information
and belief in all respects with the laws of Utatr in reference to commitments, undertakings, and obli

KENNETH E. MAY. MINE MANAGER
Print Name

Subscribed and sworn to before me this J !fo"y "r Ftb . , 20!-

My commission Expires:
Attest. State of

20-|

Counfy of

For OITice Use Onlv: Assigned Tracking
Number:

Received by Oil, Gas & Mining

RECEIVED

illAR 0 2 20ll

DIV. OF OIL, GAS & MINING

Form DOGM- C I (Revised March 12,2002)



APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamatio

Permittee: CANYON FUEL COMPANY. LLC

PY
Mine: SUFCO MINE Permit Numberz C10411002

Title: Final - West Coal Lease Modifications Amendment to MRP.

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result ofdlis proposed permit
application. Individually list all maps and drawings that are adde4 replaced, or removed from the plan. Include changes to the table
of contents, section ofthe plan, or other information as needed to specifically locate, identiry and revise the existing Mining and
Reclamation Plan. Include page, section and drawing number as part ofthe description.

DESCRIPTION OF MAP. TEXT. OR MATERIAL TO BE CHANGED

n aaa ffi Replace n Remove Replace pagq! 1-5, l 8!o ! 14 in Chapter I in Volume I of MRP,

! eAA ffi Replace ! Remove Replace pages 3-iv,3-6 to 3-14 and3-44 in Chapter 3, Volume I of MRP.

ffi aaa I Replace n Remove Add new page 3-l4A in Chapter 3, Volume 1 of MRP.

E Add [l Replace ! Remove Replace pages 4-1, 4 -5,4-12, 4-l2A ?IIrd 4-13 in Chapter 4 in Volume l of MRP.
Replace pages 5-vi to S-vii, 5- 1 3, 5-17 ,5- I 8, 5- l8A, 5-20, 5-23, 5-26, 5-27 , 5-29 5-30, 5-39,

fJ eaa ffi Replace n Remove 5-39F,5-40,5-51, 5-60 and 5-75 in Ch4pJer 5, Volume I of MRP,

I aAA ffi Replace n Remove Replace pages 6-4,6-8,6-15 and 6-16 in Chapter 6 in Volume2 ofMRP.
Replace pages 7-vii,7-2,7-3,7-5,7-7,7-12,7-73,J-|J,7-198,7-27,7-30,7-33,1-36,7-37,

E Add ! Replace ! Remove 7-38D,7-38E,7-39,741,742,747,7-50 and 7-54 in Chapter ?, Volume 2 of MRP.

! eAa ffi Replace ! Remove Plates 3-l and 3-2nChapter 3, Volume I of MRP.

n eaA [l Replace n Remove Plate 4-1A in Chapter 4, Volume I of MRP.

f] AA0 ffi Replace ! Remove Plates 5-1, 5-5, 5-6,5-10A, and 5-l l in Chapter 5, Volume 1 of MRP.

! naO I Replace E Remove Plate 6-l in Chapter 6, Volume 2 of MRP.

E nAa ffi Replace I Remove Plates 7-2A and 7-3 in Chapter 7, Volume 2 of MRP.
New West Coal Lease Modification documents at the back of Appendlx I-2 in Volume 4 of

X eda ! Replace ! Remove MRP.

X Add I Replace ! Remove Affidavit of Publication for Public Notice in Appendix l-3 in Volume 4 of MRP.
West Coal Lease Modifications Environmental Assessment in Appendix 3-13 in Volume 5

[l eaA f] Replace n Remove of MRP.
New West Coal Lease Modification Water Right Data Sheets at the back of Appendix 7-l rn

X naa ! Replace E Remove Volume 7 of MRP.

X naa ! Replace ! Remove Add new PHC Appendix 7-24 n Volume 8 of MRP.

! aaa ! Replace fJ Remove

X eaa ! Replace ! Remove Plate 3-3 in Confidential Folder of MRP.

X AaO ! Replace ! Remove Plates 5-lOAC in Confidential Folder of MRP.
New Cultural Resource Inventory at the back ofAppendix 4-2 in Confidential Folder of

X Add ! neplace ! Remove MRP.
West Coal Lease Modification Drillhole log sheets at the back of Appendix 6-1 in

EI ead ! Replace ! Remove Confidential Folder of MRP.

! naa ! neplace E Remove

Any other specific or special instruction required for insertion of this proposal into the
Mining and Reclamation Plan.

Received by Oil, Gas & Mining

RECEIVED

llAR 0 2 20ll

DIV, OF OIL, GAS & MINING

Form DOGM - C2 (Revised March 12.2002)
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Canyon Fuel Company, LLC
SUFCO Mine

The Bureau of Land Management owns the
State of Utah owns the mineral rights for the

Mining and Reclamation plan
December 20, 1gg1 (R 02111)

mineral rights for the Federal Coal Leases and the
State Coal Lease.

United States of America
Department of Interior
Bureau of Land Management
Price Coal Office
125 South 600 West
Price, Utah 84501

State of Utah
school and Institutional rrust Lands Administration
675 East 500 South, Suite 500
Saft Lake City, Utah 84102-2818

The Applicant owns 640 acres of coal within the lease area. Surface ownership of these acres is

listed below:

Neal J. Mortensen
c/o UNELCO, Inc.
Aurora, Utah 84620

Roger E. Nielsen and Ruth Nielsen
515 East 240 North
Salina, Utah 84654

Canyon Fuel Company, LLC
225 North Sth Street, gth Floor
Grand Junction, CO 81501
Telephone: (970) 263-5130

A property ownership map of the permit area and adjacent area is presented as Plate b-G.

No area within the lands to be affected by surface operations and facilities orwithin the area of coal

to be mined is under a real estate contract.

Coal mining and reclamation operations are listed on Table 1-1 and the corporate structures is
presented on Figure 1-1 in the General Chapter 1 binder.

{ 12'600 Owners of Record of Property Contiguous to Proposed Permit Area
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Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December20, 1991 (R 02t1U

on the leased premises are presented in Appendix 1-2 Mining and Reclamation Plan for the

SUFCO Mine. Appendix 1-2 is unmodified by this Notice of Change in Ownership and Control lnformation.

Federal Coaf Lease SL-062583 grants the right to use lands for the construction and utilization of
surface facilities necessary for underground coal mining.

The legal description of the SUFCO coal leases:

Federal Coal Lease U-28297 - (2,631.98 acres) - Approved January 1g7g
T.21 S., R. 5 E., SLM, UtAh

Sec. 32, lots 1-4, N 1l2S112
Sec. 33, lot 1, NW1/4SW1/4

T.22 S., R. 5 E., SLM, UtAh
Sec. 4, lot 4, SW1/4NW1 14,W1|ZSW1/4
Sec. 5, all;
Sec. 7, S1/2NE 1 14, E1/2SW114, SE1t4;
Sec. 8, all;
Sec. 17, NE1/4, N1l2NW1l4
Sec. 18, NE1l4, E1I2NW1/4

Federar c;? 
,r:H:#:.$ffli il:frr 

acres) - Approved March 1e62

Sec. 28, SW1 l4SW114
Sec. 29, SE1 l4SE114
Sec. 32, N1l2
Sec. 33, W1/2NW1/4

Federal Coal Lease U-0149084 - (240 acres) - Approved June lgOG
T. 22 S., R. 4 E., SLM, UtAh

Sec. 12, NE1 14 and N1/2SE1/4

Federal Coal Lease SL-062583 - (3,079.83 acres) - Approved September 1941
Modified January 1973
Modified December 2009

T.21 S., R. 4 E., SLM, UtAh
Sec. 36, 51/2

T.21 S., R. 5 E., SLM, UtAh
Sec. 31, all;

T.22 S., R. 4 E., SLM, UtAh
Sec. 1, lots 1 to 4 incl. S1/2N1 12, S1l2
Sec. 2, SE1/4, S1l2SW1l4:
Sec. 3, SE1/4SE1/4;
Sec. 10, E1|2NE1/4, NE1 l4SE1l4:
Sec. 11, N1/2, N 1l2S112;
Sec. 12, NW1/4
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Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation plan
December 20, 1991 (R AZnl)

T.22 S., R. 5 E., SLM, UtAh
Sec. 6, all;
Sec. 7, N1/2NE114, E112NW114

Federal Goal Lease U-47080 - (1,953.73 acres) - Approved October 1gg1
Modified December 2009

T,21 S., R. 4 E., SLM, UtAh
Sec. 25, all;
Sec. 35, E1 12, E1l2SW1t4;
Sec. 36, N1/2.

T.21 S., R. 5 E., SLM, UtAh
Sec. 30, lots 2-4,W1(ZSE1/4

T . 22 S,, R. 4 E., SLM, UtAh
Sec. 2, fots 1-4, S1/2NE1/4, S1/ZNW1/4, N11ZSW114:
Sec. 3, NE 1l4SE114.

Federal coal Lease u-63214 - (10,69b.46 acres) - Approved July l ggg
Modified June 19gg

Modned December20Og
T.21 $,, R. 4 E., SLM, Utah

Sec. 12, E1l2SE1l4
Sec. 13, E1l2NE1 14, Sltz
Sec. 14, E1I2SW1 t4, SE1l4
Sec. 23, E1lZ, E1l2W1lz
Sec. 24, all.
Sec. 26, E1 lZ, E1|2SW1/4;
Sec. 35, NW1 14,W1lZSW1t4.

T.21 S., R. 5 E., SLM, Utah
sec. 10, SE1/4NW1 t4, E1l2sw1 t4, E1tzE1/2sw1/4sw1/4,

E1 t2E1l2NW1 /4SW1 I 4, E1 t2E1 tzSW 1 t 4NW1 /4
Sec. 15,W112
Secs. 16-21, all;
Sec.22,W112
Sec. 26, W1/2NW1/4SW1/4, SW1 t4SW1t4
Sec. ZT, all:
Sec. 28, N1/2, N1/2SW1/4, SE1/4SW1 14, SE1t4
Sec. 29, E1/2NE1/4, NE1 t4SE1t4
Sec. 30, lot 1, N1/2NE114
sec, 33, lots 2-4, NE 1r4, E1lzNW1/4, NE1/4sw1/4, N 1tzsE1l4
Sec. 34, alf;
Sec. 35, lots 1,2, W1/2NW1/4, N1lZSW1t4.

T.22 S., R. 5 E., SLB&M, UtAh
sec. 3, lots 1-4, S1/2N1/2, NE1/4SW1/4, S1/2SW1/4, N 1t2SE1t4,

sw1 t4sE1t4
Sec. 4, lots 1,2, S1/ZNE1/4, SE 1t4SE114
Sec. 9, NE1t4NE1t4
Sec. 10, W1/2NE1/4, NW1/4, N1tZSW1t4.
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Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation plan
December 20, 1gg1 (R 02111)

Federal Coal Lease UTU-76195 - (5,694.66 acres) - Approved October lggg
Modified December 2006

T.21 S., R. 5 E., SLM
Sec. 2, lots 3,4, S1/2SW1/4, SW1 t4SE1t4
Sec. 10, E112
Sec. 1 1, all
Sec. 12, S1/2SW1/4, NW1/4SW1/4
Sec. 13, NW1 14, Sllz
Sec. 14, all
Sec. 15, E112
Sec. 22, E112
Sec. 23-24, all
Sec. 25, N1/2, NllZSllz
Sec. 26, N1/2, NE1/4SW1 t4, E1I2NW1/4SW1 14, SE1t4

T.21 S., R. 6 E., SLM
Sec. 19, lots 3-4, E1 lZSWll4
Sec. 30, lots 1-3, E1/2NW1/4, NE1l4SW1l4

State of Utah Coaf Lease ML 49443-OBA - (2,134.19 acres) - Approved October 2004
T,21 S., R. 5 E., SLB&M

Sec. 4: Lots 1,2, j, 4, Sll19llz
Sec. 5: Lots 1,2, 1, 4, SllZSltz
Sec. 7: Lots 2, 3,4, S1/2NE 1t4, SE114
Sec. 8: All
Sec. 9: Afl

Canyon Fuef Company, LLC acquired the right to entry on these properties in the merger described
in Section 11 t hereinabove.

ln addition, the SUFCO Mine permit area includes certain fee farlds owned by Canyon Fuel
Company, LLC as follows:

T,21 S., R. 5 E., SLB&M, UtAh
Sec. 29, SW1/4, NW1 14,W1/2NE1 14,W1tZSE1t4
Sec. 30, S 1/2NE 114, E1|ZSE1t4

containing 640.00 acres
T. 22 S., R. 4 E,, SLB&M, UtAh

Sec. 18, NW1/4NE1/4
containing 40 acres

The name of the owner of these fee Iands changed from Coastal States Energy Company to
Canyon Fuel Company, LLC as a result of the merger transaction described in Section 111
hereinabove.

The SUFCO Mine also uses certain Forest Service lands in its operation for a spring collection
system, pumphouse, water transmission line, sanitary discharge line, sanitary drainfield, access

1-10



Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 20, 1991 (R 02111)

road to the sediment pond, and 25 KV powerline. These USFS special use permit areas are shown

on Plate 5-6 through portions of:

T.22 S., R. 4 E., SLB&M, UtAh
Sec. 12. S1l2

containing 15,32 acres

The name of the permittee changed from Southern Utah Fuel Companyto Canyon Fuel Company,

LLC pursuant to the merger described in Section 1 1 t herein above.

The total lease area includes 24,775.66 acres of Federal coal leases, 2,134.1g acres of State of
Utah coal leases, 640 acres of fee coal leases, the 40 acres waste rock disposal site and 1E.gz

acres under U.S, Forest Service special use permit for a total of 27,605.17 acres.

115 Status of Unsuitabifity Ctaims

To the best knowledge of Canyon Fuel Company, LLC, no portion of the area to be permitted is
designated, or under study for being designated, unsuitable for mining.

Since the SUFCO Mine was in production before passage of the Surface Mining Control and

Recfamation Act of 1977 , the unsuitability criteria were not applied to the existing surface facilities.

Canyon Fuel Company, LLC does not propose to conduct coal mining or reclamation operations

within 300 feet of any occupied dwelling. Coal mining and reclamation operations have been or
will be conducted within 100 feet of a public road, see Section 5.2.1.1 for details. Forest Service

approval to conduct coal mining and reclamation operations within 100 feet of the Link Canyon

forest service road is located in Appendix 1 -1 and the newspaper advertisement for public comment

is located in Appendix 1-3.

116 Permit Term

The following information is presented to identify permit term requirements and stipufations.

Canyon Fuel Company wilf be operating the SUFCO Mine with continuous miner and longwafl
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Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 20, 1991 (R 02111)

mining methods. Although the Mining and Reclamation PermitApplication covers the nextfive-year
period of mining, information is presented below for the life of the mining operation.

1. First coal produced 1941

2. Termination of mining activity December, 2016

3. Horizontal extent of mine workings zr,6os.17 acres

(Life of mine)

4. Vertical extent of mine workings Surface to 2,000 feet deep

(Life of mine)

The anticipated total acreage to be affected during the five years of operation by underground

mining activities is 1,500 acres. The estimated number of total surface acres to be affected over

the entire mining operation is 48.432 acres.

PERMITTED ACTUAL AREA
D]STURBED CURRENTLY

AREA DISTURBED TO
BOUNDARY BE RECLAIMED SITE DESCRIPTION

30210 12405 Canyon
0.967 0.39 spring collection Field, convursion

Canyon
0.22A 0,075 Pump House, Convulsion Canyon
A.784 0.40 Leach Field, Convulsion Canyon
1.595 0.193 Water Tank, East Spring Canyon
0.286 0.017 3 East Portals
1.774 0.70 4 East Portats
0.302 0.017 South Portals
0.396 0.017 Quitchupah Portals
0.287 0.18 Link Canyon Substation No. 1

0.245 0.12 Link Canyon Substation No. 2
0.380 0.18 Link Canyon Portal

10.986 8.733 Waste Rock Disposaf Site
0.000 0.00 North Water Mitigation Area
0.000 0.00 Quitchupah Fan and Shaft Site

48.432 28.427 Totats

The permit area boundary, which is shown on Plate 5-6, includes portions of Federal coal leases,

fee coal leases, the waste rock disposal site and U.S. Forest Service special use permit areas for

a totaf of 72O.483 acres.
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Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation plan
December 20, 1991 (R 02111)

117 lnsurance and Proof of publication

Certificates of Insurance issued to Canyon Fuel Company, LLC are located in the General Chapter
1 binder prepared forthe Dugout Canyon Mine, Soldier Canyon Mine, SUFCO Mine, Skyline Mines
and Banning Loadout operations and in Appendix g-1.

The newspaper advertisement appears in Appendix 1-3. Verification of the advertisement
appearing in the appropriate newspapers wifl be added to Appendix 1-3 and submitted to the
Division no later than 4 weeks after publication.

118 Filing Fee

A photocopy of the receipt is presented in Appendix 1-4 as proof of payment of the permit filing fee.

120 Permit Application Format and Contents

The permit application contains clear, concise, current information, in the format required by the
UDOGM.

130 Reporting of Technical Data

All technical data submitted in the permit application is accompanied by the names of persons or
organizations that collected and analyzed the data. The technical data also contains the dates of
collection and analysis of the data, and descriptions of the method used to coflect and analyze
data. A professional qualified in the subject, planed or directed the technical analyses.

140 Maps and Plans

The maps submitted in this permit application correspond to the format required by the regulations.

Those portions in the mine plan area in which underground coal mining activities occurred before
August 3, 1997, and from August 3, 1977 to May 3, 1978 are presented on plate 5-1_
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Canyon Fuel Company, LLC
SUFCO Mine

150 Completeness

Mining and Reclamation PIan
December 20, 1991 (R 02111)

The Applicant believes the information in this permit application to be compete and correct.
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Canyon Fuel Company, LLC
SUFCO Mine

LIST OF PLATES

Plate

3-1 Plant Communities and Reference Areas

3-2 Elk Range

3-3 Deer Range & Raptor Nests

Mining and Reclamation Plan
December20, 1991 (R 02111)

LIST OF APPENDICES

(Appendices appear in Volume 5)

Appendix

3-1 Report of 1983 Field Investigations

3-2 Aquatic Resource f nventory of Southern Utah Fuel Company Permit Area

3-3 Wildlife Assessment of the Southern Utah Fuel Company Mining Property and Adjacent
Areas

3-4 Raptor and General Avifauna Studies

3-5 Fauna of Southeastern Utah and Life Requisites Regarding their Ecosystems

3-6 Vegetation Information Guidelines, Appendix A

3-7 Power Line Correspondence

3-8 Bat Survey for the SUFCO Mine

3-9 Vegetation and Wildlife of the Pines Tract Project.

3-10 Monitoring and Mitigation Plan for Mining Under the East Fork of Box Canyon

3-11 Muddy Creek Technical Report-Wildlife

3-12 Mexican Spotted Owl Survey Muddy Tract

3-13 Vegetation and Wildlife of the West Coal Lease Modifications
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Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 20, 1gg1 (R 02111)

through 3.2.2.3 and in the "Muddy Creek Summary Report - Wildlife" prepared by Cirrus and

included as Appendix 3-1 1. Fish and wildlife resources within the West Coal Lease Modifications

are summarized in Appendix 3-13. A description of the potential impacts and mitigation of impacts

of mining on fish and wildlife is included in Section 3.3.3.3 of this permit.

Due to either their small size, intermittent flows, poor habitat or water quality, the surface waters

in the lease area are not of game fish quality. The low importance of the streams as a fishery

resource, has categorized them as being of little value for extensive study. An inventory of the

aquatic resources is located in Appendix 3-2. Aquatic resources of the Pines Tract Project are

briefly described in the wildlife section of Appendix 3-9. Aquatic resources within the Muddy Tract
are summarized in Appendix 3-1 1. Aquatic resources within the West Coal Lease Modifications

are summarized in Appendix 3-13.

3.2.2.1 Level of Detail

The scope and level of detail within this M&RP are sufficient to design the protection and

enhancement plan for wildlife and fish in the area.

This assessment of wildlife resources has been compiled pursuant to guidelines issued by the

State of Utah Division of Oil, Gas and Mining (UDOGM). Appendices 3-3, 3-4, 3-b, and 3-g

contain wildlife studies refated to their resources in the mine area.

3.2.2.2 Site-specific Resource Information

The following information was summarized from the WlL, RAP, AQU, and VWp Reports.

Additional information is available in Appendix 3-2 through 3-5, and 3-g.

Reptiles- and Am phi bians

Increasing elevation rapidly reduces the number and kind of reptiles and amphibians. Furthermore,

in Utah the effects of the more northern latitude reduces the number of reptifes in much the same

way as does the increase in elevation.
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Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 2A, 1991 (R 02111J

These geographicaf and associated climatic factors have eliminated most desert species, leaving

species that are adapted either to mountain habitats or montane type habitats developed in the

more nofthern areas.

Literature pertaining to the amphibians and reptiles is extensive; but, much of it refers to species

occurring in the desert areas and has only limited reference to forms inhabiting Utah mountains.

Based on the extensive literature review and limited field work it was determined that potentially

I species of amphibians (Appendix 3-5) inhabit the area of concern which provides substantial

value habitat . All amphibians are legally protected, but since the species listed are allwidespread

throughout the mountains of Utah, none are treated as high-interest species. lt is doubtful that the

proposed action would seriously impact populations, but localized individuals may be involve in

habitat destruction due to subsidence. An exception to this would be if subsidence interrupted

underground aquifers and caused drying of present wet habitats essential to reproduction.

Based on the literature search and limited field work, it was determined that potentially 14 species

of reptiles (Appendix 3-5) occupy the mine land area, a substantial value habitat for all species. All

reptiles are legally protected but since the species listed are all widespread throughout montane

habitats in Utah, none are treated as high-interest species and, therefore, are not individually

discussed. lt is doubtful that the proposed action would seriously impact populations.

Information about reptiles and amphibians specific to the Pines Tract Project area is provided in

the VWP report (Appendix 3-9). Information about reptiles and amphibians specific to the Muddy

Tract area is provided in the Cirrus report (Appendix 3-11). Information about reptiles and

amphibians specific to the lVest Coal Lease Modifications are summarized in Appendix 3-13.

Wetlands and riparian areas exist within the permit area and have been estimated to represent less

than one percent of the total acreage within Pines Tract Project Area and SITLA Muddy Tract.

These areas are supported by streams, springs, and seeps located throughout the drainages.

Studies in the semi-arid West comparing riparian areas with adjacent uplands showed that riparian

zones support up to 400 percent more plant biomass, up to 200 percent more species, and
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Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 20, 1991 (R 02111)

contribute to large increases in density and species richness for birds when compared to upland

areas.

Between 690/o to 92% of all amphibian occur in wetland ecosystems. The scaleless, permeable

amphibian skin requires constant moisture to retain body fluids, Both water quantity and quality

parameters are of importance to the survival of individual amphibians and ultimately populations

of the species.

Reptiles are not nearly as dependent on wetlands since their scaly covering provide resistance to

desiccation. Riparian areas are heavily utilized (50% to 72o/o of all species) for the available

drinking water, prey, and vegetative resource (cover). The moist soil characteristic of riparian

zones also provide preferred nesting habitat for many reptiles.

The riparian areas for the Pines tract Project Area, Link Canyon, and SITLA Muddy Tract are

shown on Plate 3-1. A survey for amphibians and mollusks was conducted in the Link Canyon

Portal area in June of 2002. No amphibians or mollusks where found in the portal area nor where

any protected or sensitive species found in the area. A copy of a report of the investigation is

contained in Appendix 2-9.

Raptors

Only one nest, that of a Cooper's Hawk, was found in 1980 (Appendix 3-4). The one Cooper's

Hawk nest found was in an area seemingly less favorable than surrounding canyons. Quitchupah

Canyon appeared to be prime habitat, but no nests were found,

Golden Eagles were seen on nearly every survey day during the 1980 survey by Clayton White of

Brigham Young University (Appendix 3-4). The presence of two adults accompanied by a juvenile

suggest their nearby breeding, however no nests were located.

Appendix 3-4, Table 1 contains a list and the number of sightings for the birds inventoried during

the 1980 raptor survey.
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A raptor survey conducted April 14, 1987, located three Golden Eagle nests (Appendix 3-4). Two

of the nests were tended and contained greenery, the third had an adult eagle incubating eggs.

In October of 1988 an environmental assessment of the Quitchupah Lease area was performed

by personnel from the Forest Service and Bureau of Land Management. During the assessment

6 Golden Eagle nests were located.

The SUFCO Mine portions of the annual raptor surveys conducted by UDWR are located in

Appendix 3-4 in the Sufco Mine MRP Confidential file. Future annual raptor surveys will be

submitted each year in the annual report to the Division.

Most raptor nest locations are located outside the current planned mining subsidence areas. Any

raptor nest that has a potential to be disturbed by subsidence will be evaluated with DWR and

FWS. An appropriate plan of action will be developed on a case by case basis.

The prairie Falcon has also been reported by U.S. Forest Service and Bureau of Land

Management personnel for the planning unit that encompasses the SUFCO Mine area.

The Quitchupah Drainage, of which Link Canyon is a tributary, was identified in the Quitchupah

Creek Road DEIS (2001) as not likely to contain Mexican $potted Owls and dedicated surveys

were not necessary. However, the Manti-La Sal National Forest reported that a Mexican Spotted

Owl survey of the area was being conducted as part of their Muddy Creek EIS Data Adequacy

study. Results of surveys conducted in 2002 and 2003 indicated no Mexican Spotted Owls were

found in the Link Canyon Portal area orthe MuddyTract area (Appendix 3-12). Additionally, Sufco

does not plan to conduct construction activities during the nesting and rearing times (February 1

through August 31) of the owl,

The lack of permanently running water has an effect on raptors. Many species, such as accipiters,

appear to rely on streams and the associated riparian vegetation (Hennessy, 1978).
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Any area with suitable habitat where raptor nests could be adversely affected by subsidence will

be monitored during the year that it will be subsided for both known and potential new nests on a

yearly basis using aerial or ground surveys near the end of May. Known raptor nests are shown

on Plate 3-3.

Information about raptors specific to the Pines Tract Project area is provided in the VWP report

(Appendix 3-9). Information about raptors specific to the Muddy Tract area is provided in the Cirrus

report (Appendix 3-1 1). lnformation about raptors specific to the West Coal Lease Modifications

are summarized in Appendix 3-13.

Etk

The elk herd (#14) is a significant wildlife resource to the citizens of Utah and there is considerable

hunting pressure. Winter and summer range is in generally good conditions, but drought is an

immediate concern (Big Game Annual Report, 1991).

Although the potential area of impact is not critical to the continued existence and perpetuation of

the herd, it is importantto maintenance of current population levels, and portions of theentire lease

area are used annually on a seasonal basis. The aspen areas of Duncan Mountain serve as

calving areas for the small herd, (10-20 animals observed during the 1980 summer in that area)

but based on pellet counts (WlL, Table 7) the major portion of the lease area is utilized in late fall,

winter, and early spring.

In May, while there was still snow on the ground, considerable fresh elk sign (pellets and tracks)

was found around the Acord Lakes. By June 5, 1980, when access was available to the other

areas, elk tracks were concentrated in the ponderosa, mahogany, aspen and manzanita

communities along the ridges and rims of the canyon, plus in the canyons such as Duncan's Draw

and Lizonbee Springs. During the summer the elk and elk signs were sighted near the top of

Duncan Mountain and at the head of the South Fork of Quitchupah. lt seems that the elk in
question do not always winter on the rims nor the plateau but in the lower elevation areas to the

southeast. This observation was substantiated by a conversation with a local forest ranger out of
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Richfield. The amount of snow is probably the determinant, with the elk wintering wherever there

is available forage from the rim to the low brush areas in the southeast.

The fact that elk utilize the entire area of concern during some time of the year means that all

aspects and timing of the actions must be considered. However, since the SUFCO Mine has been

operational since the early 1940's and since there are no plans for additional surface facilities other

than ventilation portals along the cliffs, there should be little additional disturbance to the elk. The

animals have already accommodated the human disturbance associated with the mining and

hauling of coal.

Information about elk winter-range and migration routes specific to the Pines Tract Project area is

provided in the VWP report (Appendix 3-9). Information about elk winter-range and migration

specific to the Muddy Tract area is provided in the Cirrus report (Appendix 3-1 1). lnformation about

elk winter-range and migration specific to the West Coal Lease Modifications are summarized in

Appendix 3-13.

Mule Deer

Mule deer on the mine area are considered part of Herd Unit 43 by the UDWR. The animals in the

environs of concern utilize the entire assessment area but seasonally concentrate in and more

heavily utilize specific habitat types.

During the summer the mule deer generally utilize afl of the habitats near watering areas. The

most heavily used communities were the sage, mountain brush and the composite of aspen,

mountain mahogf,ny, manzanita and ponderosa. This is as expected since there is considerably

more browse in these communities than in the others sampled.

![/ith the onset of fall and winter the mule deer latitudinally migrate. Initially (late fall and early

winter) they concentrate on the plateau area where they intermingle with the elk but when the snow

gets too deep for them to traverse they move into the low elevation sage, and pinyon juniper areas

to the southwest. The wintering areas for mule deer make them susceptible to road strikes in the

vicinity of the haul and access road for the SUFCO Mine and Interstate 70.
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Information about mule deerwinter-range and migration routes specificto the Pines Tract Project

area is provided in the VWP report (Appendix 3-9). Information about mule deer winter-range and

migration specific to the Muddy Tract area is provided in the Cirrus report (Appendix 3-11).

Information about mule deer winter-range and migration specific to the West Coal Lease

Modifications are summarized in Appendix 3-13.

Cougar

The entire SUFCO Mine area provides substantial value, and yearlong habitat for cougar. The

animal ranges throughout the area as evidenced by a sighting one third of the way down the slope

in Quitchupah Canyon, one half mile belowthe confluence of South Fork, and tracks in the mud

nearJackAdley's Monument, Broad Hollow, and in the dust of the road nearAcord Lakes. Though

animals range throughout the area, their movements are often dictated by migration patterns of

their primary food source {mule deer) and human disturbance. Concern must be given to the

cougars particularly when the females are accompanied by their young who are learning to hunt

and survive. This is considered a sensitive period for cougars and it is best if disturbance is

minimized during this tirne. However, this period in their life cycle is difficult to determine for

cougars since they are known to reproduce year round.

Bobcat

The mine and adjacent areas provide substantial value habitats for bobcats, who were evidenced,

by sightings and tracks, to occupy or use all terrestrial habitats on the entire area of potential

impact. Sensitive periods would be late February when parturition occurs, May and June when

young bobcats are first exploring and learning to hunt. Bobcats are not as secretive as cougar,

making them less likely to avoid the high human disturbance areas and making them more

vulnerable to open human harassment and illegal killing. Since this is an ongoing mining operation,

pressures on bobcats should be unchanged.

Black Bear

Beartracks were observed in Broad Hollow, but Forest Service personnel indicated to us that most

of the bear sightings occurred on White Mountain. At best black bear are not abundant nor are

they active yearround. Sensitive periods in the life cycle of the black bearare February and March
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when the cubs are born and when they accompany their mother on initial foraging expeditions

during early summer. Since parturition occurs within the winter den and since disturbance in the

black bear habitat will be limited to subsidence, this sensitive period will be little impacted by the

proposed action.

Mountain Cottontail

The entire mine area provides substantial value, and yearlong habitats for cottontail rabbits. The

young are born between April and July which is considered a sensitive period, but the proposed

actionswill in all probability not seriously alterthe reproductive potential of the population. Hunting

pressure will likely not increase, nor will illegal kills. However, this would not matter since hunted

rabbit populations are more healthy and stable than non-hunted populations. Subsidence could

potentially cause death from caving burrows and disrupt reproduction for a short time.

Snowshoe Hare

The snowshoe hare is present in and dependent upon the limited spruce-fir vegetation habitat of

the mine area year round. The sensitive period for reproduction is from April 1 to August 15.

Subsidence will not impact the above ground dweller as it does subterranean inhabitants. Little

change in snowshoe hare populations will result from the proposed actions. Hunting pressure,

legal and illegal, will be the most influential activity of man upon snowshoe hares, but will be of little

far reaching impact.

Fur bearers

Limited portions of the mine and adjacent areas provide substantial value habitats for a few species

categorized by management agencies as fur bearers: ermine, long-tailed weasel, badger and the

striped skunk. The breeding and rearing activities of these non-migratory species occurs within

the area and theirdens and burrowsystems are importantto maintenance of their populations, but

it is unlikely that the proposed actions will seriously impact them for any length of time. Subsidence

will be localized and new burrows will be built or old ones reconstructed after it occurs. These

species are widespread and adaptable to the activities of man.

Small Mammals
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Smalf mammals represent a significant part of the ecosystem. The majority are herbivores and are

the primary source of food for higher trophic levels, particularly raptorial birds, canids and felids.

The potential exists for caving burrows in and/or changing burrow continuity due to fracturing of the

strata. Should this occur, it is likely that young mammals in the nest would be crushed or cut off

from parental care. Although this would temporarily alterthe population density and age structure,

recoverywould be imminent and rapid. The 1997 Bat Surveyforthe SUFCO Mine conducted by

J. Mark Perkins & Joshua R. Peterson is included in Appendix 3-8.

Information about small mammals specific to the Pines Tract Project area is provided in the VWP

report (Appendix 3-9). General information about small mammals specific to the Muddy Tract area

is provided in the Cirrus report (Appendix 3-1 1). General information about small mammals specific

to the West Coal Lease Modifications are summarized in Appendix 3-13.

Threatened and Endangered Plant and Wildlife Species. Passage of the Endangered Species

Act of 1973 (Public Law 23-20S) provided the legal basis for establishment of lists of endangered

and threatened plant species. Such lists were prepared under direction of the Smithsonian

Institution, and were published subsequently in the Federal Register (40 2782 427924, 1975; and

41 . 2452 4 24572, 1976). The region under investigation was included in a report on threatened

and endangered species of the Central Coal lands of Utah (Welsh 1976). An inventory of

endangered wildlife species performed in 19Bg by the Division of Wildlife Resources recorded no

species within the proposed permit area (conversation with Pamela Hill, DWR, Cedar City, 1991).

Table 3-1 provides a list of Federally listed Threatened and Endangered Species that have been

identified in the Utah counties in which Sufco lies. However, this list does not necessarily indicate

these species are found within the mine permit boundaries.

Asurvey of the literature has failed to indicate the presence of any endangered orthreatened plant

species in the area. This lack of critical or unique species is supported by the field surveys of the

lease areas. The region was searched by walking parallel transects on a quarter-section by

quarter-section basis, with each community type within each quarter-section being traversed. No

endangered or threatened species were encountered in the lease area or in the adjacent areas.
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There are no federally listed threatened or endangered fish species inhabiting the aquatic habitat.

A discussion about threatened, endangered or othenrvise sensitive plant and animalspecies of the

Pines Tract Project area is given in Appendix 3-9. A discussion about threatened, endangered or

otherwise sensitive plant and animal species of the Muddy Tract area is provided in the Cirrus

report (Appendix 3-1 1). A discussion about threatened, endangered or otherwise sensitive plant

and animal species of the West Coal Lease Modifications are summarized in Appendix 3-13.
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monitoring from December 1 to April 15 for big game winter range and from January 1 to August 15

for raptors and will require a clearance from the DWR and USFS.

Construction associated with the reopening of the western Link Canyon Mine portal, will require

minimizing activities that disturb big game from December 1 to April 15. Construction activities from

January 1 to August 15 will require a clearance from the DWR and US Fish and Wildlife Service

because of potential disturbance to nesting raptors. This proposed project is located in a MMA

(Minerals Management Area) in the Manti-La Sal forest plan (Figure 3-15, Management Area

Direction, Manti-La Sal National Forest Pines Tract Project, Final Environmental lmpact Statement,

January 1999). A GWR (General Big-Game Wnter Range) Management Unit is located adjacent

to the MMA Management Unit. Although this direction does not apply to the adjacent MMA

Management Unit where the current proposal is located, the Manti-La Sal National Forest Record

of Decision considered this management direction. Direction for operations in adjacent GWR

Management Units calls for minimizing potential conflicts. The current proposal will have negligible

effects to wintering big game because there will be very little activity at the site following the initial

short-term construction activity (pages 14-15, Manti-La Sal National Forest, SUFCO Mine Link

Canyon Portal Record of Decision, Oct. 10,2002). The area will be surveyed for raptor nests. lf any

are found within the prescribed buffer zone, they will be monitored for activity and work at the portal

site will occur following the same guidelines as those described for the Link Ganyon Substation.

Mining within the SITLA M uddy Tract will be limited to underground activities; no surface disturbance,

other than exploration drilling, is anticipated in this area. Exploration drilling is typically handled by

the Division under a separate permit application process. No known raptor nests are known to exist

within the SITLA Muddy tract where subsidence will occur. However, if future raptor monitoring finds

any raptor nest that has a potential to be disturbed by subsidence, the nest and potential damage

will be evaluated with DWR and FWS. An appropriate plan of action will be developed on a case by

case basis. The Division of Oil Gas and Mining will be informed in advance when such an evaluation

is necessary. The applicant will obtain any permits necessary for disturbance of the nest if this is

the course of action decided upon.
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CHAPTER 4

LAND USE AND AIR QUALITY

4.10 Land Use

This section of the permit application includes descriptions of the premining and proposed

postmining land use(s).

4.1.1 Environmental Description

A statement of the conditions and capabilities of the land to be affected by coal mining and

recfamation operations follows in this section.

4.1,1.1 Premining Land Use

The sufface lands within the lease and permit areas (except for 640 acres privately owned) are

owned by the U.S. Government and are either parts of the Fishlake National Forest, the Manti-La

Sal National Forest or lands administered by the Bureau of Land Management. These lands have

been inventoried by the respective regulatory agencies who are responsible forthe administration

and use of these government lands. Federal comprehensive land use plans have been prepared

by the U.S. Forest Service Offices.

Land Use Map. Plates 4-14 & 4-18 presents these Federal comprehensive land use plans

information in the lease and permit areas.

Land Capability. The SUFCO Mine area's recreational use (excluding hunting) is approximately

427 days annually. Most of this use is dispersed among horseback riding, snowmobiling, hiking,

camping, four wheeling and fuel wood gathering (Billy Dye, Ferron Ranger District; Bob Tuttle,

Fishlake National Forest).

The major plant communities in the SUFCO Mine area are identified in Section 3.2.1.1.
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"The mesa rim and deep canyons can be seen as background from Emery (Dog Valley). They are

classified as distinctive with variety. Activity from the proposal will not be visually evident from the

valley. The lease area is seen as middle ground from a few remote spots on the Duncan Mountain

Road. This scene area is presently classified in Sensitivity Level 2 (Average Sensitivity). The

visual objective as recommended by the Land Use Plan is 2 (Modification). This permits activities

to visually dominate the characteristic landscape. Very few people visit the area and those that do,

come for something other than scenic attractions."

With the inclusion of the Pines Tract into the SUFCO lease and permit areas "changes in the

existing landscape could include escarpment failures. This is not expected to change the visual

character of the region."

A portion of the surface area is grazed by cattle under the Quitchupah Grazing Association

allotment (Fishlake National Forest). The allotment covers approximately 43,156 acres, it presently

supports 813 head of cattle from June 11 through September 30, for a total of 2,981 cow months

(Bob Tuttle, Fishlake National Forest).

The Emery allotment (Manti-La Sal Forest) supports 1,300 head of cattle. This allotment is under

an intensive rest-rotation management system, placing the cattle in the mine area for approximately

one month a year. Several ranches in Emery County are dependent on the allotment. Structural

range improvements include one watering trough (spring fed) and two cattle guards on the access

route into the lease.

The numberof hunters in the Salina Planning Unit increased l22percentfrom 1969to 1972 (U S

Forest Service, 1976). In Deer Unit #4.3145 (Salina) 9,383 hunters were recorded afield during the

1990 hunting season. The Fishlake Elk Herd Unit #14 hosted 4,027 hunters during the 1990

season. Additional hunter use information reported by the Utah Division of Wildlife Resources can

be found in the Utah Big Game Annual Report for 1991 (Appendix 4-1).
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The Applicant agrees, however, to notify the regulatory authority and the Utah State Historical

Preseruation Office (SHPO) of previously unidentified cultural resources discovered in the course

of mining operations. The Applicant also agrees to have any such cultural resources evaluated in

terms of National Register of Historic Places eligibility criteria.

West Goal Lease Modification Areas

Gultural and Historic Information. Cultural resource information and maps identifying cultural

and historical study areas are located in Appendix 4-2 in the Confidential folder of the M&RP.

EarthTouch, Inc. conducted an intensive evaluation of the West Coal Lease Modification Areas.

The results of the cultural resource inventory for the project resulted in the identification of 15

cultural resource sites, which included three previously recorded sites (42SV1301, 42SV1386 and

42SV2688), and 12 new sites (42SV3207-3215 and 42SV3246-3248). Overall, the identified

cultural resource sites consist of small- to moderate-sized lithic scatters and smaf l rock

shelters/overhangs, some with associated pictographs. Of the 15 sites identified within the West

Coal Lease Modification Areas, six sites are recommended eligible for the National Register of

Historic Places. These sites include 42SV3209, 42SV3211, 42SV3212, 42SV3213,42SV3247 and

42SV3248 which consist of small rock shelters and rock shelters with pictographs. Site 42SV3209

will be the only site undermined under the present mine plan. This shelter is more of a terrace

overhang that extends 6 meters long, with a 1.5 meter overhang or width.

The Applicant agrees, however, to notify the regulatory authority and the Utah State Historical

Preservation Office (SHPO) of previously unidentified cultural resources discovered in the course

of mining operations. The Applicant also agrees to have any such cultural resources evaluated in

terms of National Register of Historic Places eligibility criteria.

portions ortn*anliJ;trll"J,.JfiIffiffil:lothefirins of this permitapplication suFco

Mine began a small operation mining the Upper Hiawatha Coal seam in 1941 . There was no

previous mining activity prior to the 1941 SUFCO operation.
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From 1941through 1974, the coal was removed by conventional mining techniques. From 1974

through 1978, both conventional and continuous mining methods were used. From 1978 until

October 1985, all mining used continuous mining methods. Since October 1985 both continuous

mining and longwall mining methods have been used. The portion of the seam mined by

conventional methods was only partially extracted leaving all pillars for support. The majority of the

mining done has been full extraction. All longwall mining is full extraction.

The quantity of coal mined prior to this permit application was approximately 37,058,100 tons. The

earlier workings are shown on Plate 5-1 as an integral part of the mining operation.

Use of the land preceding mining was primarily grazing. The area also supported limited timbering

in the Ponderosa stands and hunting.
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4.1.2 Reclamation Plan

4.1.2.1 Postmining Land Use plan

All uses of the land immediatefy prior to mining and the capability of the land to support prior
alternate uses will remain equally available throughout the life of the mine without impact from
underground mining except on insignificant levels. The infinitesimal effect of underground mining
on surface use is accounted for as follows:

lsolated facilities in use for duration of the mine, including portal and associated
buifdings, comprise only 48.432 of the 27,605.17 acres under consideration, which
is too smalf to adversely affect general fand use.

Gradual and even subsidence over most of the lease and permit areas is too
imperceptible to affect general land use. The ultimate subsidence affect over the

lease will be "uniform." As a qualification, there probably will be an uneven arching
effect on the surface over the full-extraction mining areas during actual mining

operations which will stabilize in uniform subsidence once the entire area has been

mined' The total subsidence effect should be minor so as to not affect general land

use.

The Applicant intends that the postmining land uses wifl be consistent with the land use pfans

prepared by the Forest Service. Final reclamation activities such as grading and seeding as
detailed within this M&RP will be completed in a manner to provide uses of the lands consistent
with those uses required by the U.S. Forest Service land use plans. Retention of pre-SMCRA

highwalls is discussed in Section 5.S.3.6.

The SUFCO Mine lease areas are predominantly U.S. Forest Service land managed under the
multiple use and sustained yield concepts. Present management emphasizes 1ivestock grazing,

wildlife, timber and watershed development.

1.

2.
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allotments during seasonal changes. SUFCO Mine also uses portions of this road to access the

mining operation's electrical and water supply systems. Mining activities are conducted within 100

feet of this road during maintenance and operation of the electrical substation and water supply

system (adjacent to the road) and where the portals enter the ground (beneath the road). The

interests of the public and the affected landowners will be protected with respect to this road by the

following measures:

No subsidence or caving operations will be conducted to affect any portion of the
right-of-way of this road within 100 feet of the underground entry system,

Surface activities will be conducted in a manner that will not block the road, and

Water bar$ have been constructed on that portion of the road bordering the disturbed
area adjacent to the mine surface facilities. Regular inspections of that portion of the
road are conducted by mine personnel to ensure that erosion does not become a
problem. ln the event that material damage due to erosion as a result of mining
activities is discovered on or along the side of this road, SUFCO Mine will repair this
damage and implement additional runoff-control measures as needed.

Subsidence from underground mining operations may affect public-access dirt roads throughout the

lease and permit areas . As paft of the subsidence monitoring program, these roads will be regularly

inspected. lf material damage occurs to these roads as a result of mine subsidence, the roads will

be repaired by SUFCO Mine.

Mining Sequence and Planned $ubsidence. The mine plan for the SUFCO Mine is presented in

Plate 5-7 (Upper Hiawatha seam) and Plate 5-8 (Lower Hiawatha seam). These maps show the

boundaries of all areas proposed to be affected over the estimated total life of the coal mining and

reclamation operations, including the size, sequence, and timing of mining of subareas to be affected

beyond the present permit term. No surface disturbances are currently anticipated within the permit

area beyond that presented in this M&RP.

Plates 5-7 and 5-8 also shows the location and extent of underground workings in whlch planned-

subsidence mining methods will be used as well as areas where measures will be taken to prevent,
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Topsoil Markers. Markers have been placed on all topsoil stockpiles. These markers are labeled

"Topsoil Storage Area".

5.2,2 Coal Recovery

Current mining operations at the SUFCO Mine occur in the Upper Hiawatha Seam. Future mining

operations are also planned to occur in the Lower Hiawatha Seam. The overall objective of mining

operations in the lease and permit areas is to maximum coal recovery coupled with safety. Coal

recovery at the mine has been and will continue to be maximized through the following efforts:

o Pre-mining analysis of drill-hole data allows estimates to be made of the nature,
depth, and thickness of the coal seam and associated partings. Using these data, the
mine plan and mining methods are evaluated and amended as necessary to maximize
coal recovery.

o Experience gained during mining is used to amend future mine plans if coal recovery
can be increased.

The mlne converted from an exclusive room-and-pillar extraction method to a
combination of room-and-pillar and longwall extraction methods in October 1985. As
a result of this conversion, coal recovery at the mine increased from approximately
75 percent under exclusive room-and-pillar methods to 88 percent under the
combined room-and-pillar and longwall methods.

The mine layout has been planned relative to panels, barriers, and pillars to optimize both coal

recovery and safety using a combination of longwall and room-and-pillar mining techniques.

An evaluation of geologic data collected in the southern portion of lease U-28297 indicates that the

Upper Hiawatha seam in this area contains a paleochannel system and associated parting. The

parting attains a thickness in excess of 20 feet and occurs in a northeast-southwest trending band

varying in width from 2,000 feet to 7,500 feet. Because of this parting, most of the southern portion

of lease U-28297 is deemed unminable from both technological and economic viewpoints.

Mining is not planned on the extreme east and southeast portions of the Pines Tract Lease UTU-

76195 as a result of poor quality and seam height. A parting located in the middle of the seam,
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will not allow mining to occur at the minimum height without putting quality at unacceptable levels.

Much of the seam height in these areas is between 4-6 feet. Reserues are also lostto burn in these

areas as a result of several promontories in the area which allow greater exposure of the outcrop to
the atmosphere.

Mining is not planned on the northern portion of the SITLA MuddyTract Lease ML49443-OBA in the

Upper Hiawatha Seam as a resuft of a sand channel and seam height that will not allow mining to
occur.

The Lower Hiawatha seam will be mined in the northwest portion of the lease area where the

interburden thickness between the Upper and Lower Hiawatha seams exceeds B0 feet. The mine
plans are columnized or stacked where both seams are to be extracted. The Duncan seam does not

contain sufficient minable reserves to warrant mining within the lease area.

The Duncan seam occurs about 100to 130 feet abovethe Upper Hiawatha seam in a small portion

of fease U-28297. The unsplit area of the Duncan seam is of small extent, probably less than 50

acres. Federal Lease U-28297 grants Canyon Fuel Company, LLC SUFCO Mine only the right to
mine the Upper Hiawatha seam.

The Quitchupah Tract Resource Recovery and Protection Plan (R2P2) for Canyon Fuel Company,

LLC SUFGO Mine is on file with the Bureau of Land Management. The R2P2 contains detailed mine
plan and reserve calculations for all of the Quitchupah Tract leases operated by Canyon Fuel

Company, LLC SUFCO Mine.

The Pines Tract Resource Recovery and Protection Plan (R2P2) for Canyon Fuel Company, LLC

SUFCO Mine is on file with the Bureau of Land Management. The R2P2 contains detailed mine plan

and reserve calcufations for the Pines Tract lease operated by Canyon Fuel Company, LLC SUFCO

Mine.
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The SITLA Muddy Tract Plan of Operations Resource Recovery and Protection Plan (R2P2) for

Canyon Fuel Company, LLC SUFCO Mine is on file with the State of Utah, School and Institutional

Trust Lands Administration. The Plan of Operations Resource Recovery and Protection Plan (R2P2)

contains detailed mine plan and reserve calculations for the SITLA Muddy Tract lease operated by

Canyon Fuel Company, LLC SUFCO Mine.

5.2.3 Mining Methods

A combination of room-and-pillar and longwall mining methods are used in the SUFCO Mine. The

use of these two mining methods has been selected to maximize coal recovery and enhance

production rates within the specific geologic constraints of the lease area.
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The longwall mining system at the SUFCO Mine consists of three basic integrated sub-systems: self

advancing roof support, shearer, and conveyance. Shieldtype roof supports are used. Shield

supports are generally considered more suitable for mining conditions such as those encountered

at the SUFCO Mine and are designed for expansion, contraction, advancement, and movement in

varying thicknesses of coal.

The longwall shearer at the SUFCO Mine utilizes a double-ended shearer system for efficiency and

flexibility of operation. Such a system consists of two rotary cutting drums mounted on ranging arms

which are pivoted to a common body containing the power and drive assemblies. An optimumtip

drive speed is associated with each drum-pick configuration and diameter to assure minimization of

fines in the sheared coal. The conveyance system used in the mine has been designed to convey

extracted coal along the 540 to 1000 foot faces.

Anticipated Production. Anticipated annual production of coal from the SUFCO Mine during the

permit term is a follows:

2011 - 6.40 million tons

2012 - 6.49 million tons

2013 - 6.00 million tons

2014 - 5.99 million tons

2015 - 6.00 million tons

Throughlhe remaining life of the mine, coal productionfrom the mine isanticipatedto be4.85 million

to 8.0 million tons per year.

Major Equipment. Major equipment in use at the SUFCO Mine is listed in Table 5-1. The same

type of equipment or equivalent is expected to be used in the future.

5.2.4 Blasting and Explosives

Mining and reclamation activities at the SUFCO Mine generally does not require the use of blasting

or explosives on the surface. Historically the infrequent surface blasting conducted at
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Several draw angle surveys have been performed at the mine over the past foufteen years. These

surveys have been oriented both parallel and perpendicular to the long axis of the panel. Data

collected over continuous-miner areas to date indicate that the average draw angle is 15 degrees.

Individual measurements over continuous-miner areas have ranged from 10 to 21 degrees. New

longwall draw angle data obtained in 1995 indicates an angle of 15 degrees forthe longwall areas.

Draw angle study completed in 1999 over 13L4E LW panel indicates 15 degrees is valid. Summary

results of the LW panel studies are shown in Figures 5-0A and 5-08.

Tension cracks have occurred over most of the subsidence areas. These cracks tend to be most

pronounced in areas where pillars have been extracted (as compared to areas overlying longwall

panels). The lengths of the cracks vary from a few feet to nearly 200 feet. Most are oriented either

parallel to the natural jointing pattern or parallel to the boundaries of the underground excavation.

Cracks with the longest continuous Iength appear to be naturaljoints which have been intensified by

subsidence action. Vertical displacement along the cracks is uncommon and horizontal displacement

varies from hairline to several inches in width. Follow-up observations of individual tension cracks

indicate that the cracks tend to close (either partially or fully) following initial development (see

Appendix 5-4).

Monitoring data collected to date indicate that subsidence above the SUFCO Mine occurs rapidly

after initial movement. Approximately 80 percent of maximum subsidence occurs within about four

months. The remainder of subsidence occurs slowly over a period of a few years. These monitoring

data have been presented and summarized annually in reports submitted to the UDOGM by SUFCO

Mine.

5.2.5.1 $ubsidence Gontrol Plan

Potential Areas of Subsidence. Structures that are present above the existing or planned mine

workings that may be affected by mining are shown on Plate 5-5. Renewable resource lands within

the lease and permit areas are shown on Plate 4-1.
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Mining Methods. As noted in Section 5.2.3, both room-and-pillar and longwall mining methods are

used in the SUFCO Mine. The size, sequence, and timing for the development of the underground

workings are shown on Plates 5-7 and 5-8.

PhysicalGonditions Affecting Subsidence. A detailed description of the physical conditions in the

lease and permit areas that influence subsidence (i.e., overburden lithology and thickness, coal seam

thickness, etc.) is provided in Chapter 6.

$ubsidence Control Measures. Most of the land within the lease area will eventually be affected

by subsidence. Anticipated areas of subsidence and those areas planned for protection from

subsidence are shown on Plates 5-10A, 5-108 & 5-10C. The primary areas where subsidence is not

anticipated are the areas overlying the pre-1977 workings in Lease SL-062583 shown on Pfate 5-1

(referred to herein as the "Old Mine") and certain lease areas underlying Quitchupah Canyon, Box

Canyon, and Muddy Creek.

The "Old Mine" area was mined in such a manner that coal pillars were left for support throughout

the entire workings. Since these pillars are large enough to support the overburden and further

mining is not anticipated in these workings, the surface area above the workings should not

experience any subsidence.

Where perennial streams are not undermined they will be protected from subsidence by establishing

stream buffer corridors within the mine from which only limited coal recovery will occur. Support

pillars will be left in these locations to preclude subsidence. Underground stream buffers will only

be crossed to the extent necessary to allow access to reserves. This access will consist of entries

and cross cuts with support pillars. Entries that cross through the underground stream buffer

corridors with less than 300 feet of cover will be sealed and/or backfilled upon abandonment using

the best available technology to prevent disturbance of the overlying streams.

Protected cultural resource sites (see Plates 5-1OAC, 5-108C & 5-1OCC located in the Sufco Mine

MRP Confidential file) will be designed to include a buffer zone to protect the area from the effects
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of subsidence caused by underground full extraction mining. The width of the corridor will be

calculated as follows: the depth of overburden to the coal seam will first be established. This depth

will be multiplied by tan 15o to obtain the distance underground mining needs to be away from the

area to not cause subsidence effects, An additional 25 foot buffer will be added to this calculated

distance to account for minor irregularities in the course of the stream or cultural resource site.

Surface structures overlying the area to be subsided consist of trails, unimproved dirt roads, fences,

runoff catchment ponds, and streams. The applicant will repair any subsidence caused damage to

these or other structures to the extent economically and technically feasible, and will comply with

R645-301-525.160 and R645-301-525.230. Additional mediation and remedial measures are

described in Section 5,2.5.2 Subsidence Control,

Monitoring within the lease area has shown that subsidence rarely exceeds 50 percent of the mining

height where the overburden thickness is greater than 800 feet. This overburden thickness is

generally achieved above the rim of the Castlegate Sandstone (see Plates 5-10A, 5-108 & 5-10C).

Topography above the Castlegate Sandstone is gently sloping while that within and below the

sandstone outcrop contains cliffs and steep slopes. With the exception of the experimental mining

practice described below, future subsidence is typically planned only for those areas above the rim

of the Castlegate Sandstone where the overburden thickness exceeds 800 feet.

Experimental Mining and Subsidence. To protect the environmental resources associated with

escarpments, SUFCO Mine currently has a general policy of precluding subsidence below the rim

of the Castlegate Sandstone. This requires that significant quantities of coal remain unrecovered.

Pillars were extracted from room-and-pillar workings beneath two areas of escarpment. The location

of these areas is shown on Plate 5-1. These areas involved a 5,000-foot section of escarpment on

Federaf lease (SL-062583) in East Spring Canyon (1977-78) and 2,000 feet of escarpment on Fee

property (1983-88) on the east side of Quitchupah Canyon. The East
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Three longwall panels were completed in 1987 as part of the project. The area of proposed

escarpment subsidence (the "Experimental Mining Practice" area) is shown on Plate 5-1. The norlh

ends of two of the longwall panels extended beyond the escarpment toward the canyon. The third

longwall panel was located entirely beyond the cliff beneath the canyon wall.

To date, monitoring efforts associated with the experimental mining practice have established that

subsidence has occurred in a predictable manner varying from one foot to seven feet with minimal

sudace disturbance. One of the independent sandstone blocks fell from the escarpment during

subsidence and a few tension cracks were created along the cliff face. No other visible signs of

mining were found even though the surface elevations have dropped several feet in some areas of

the experiment. Monitoring stations have moved horizontally from a few tenths of a foot to nearly

three feet. Post-mining monitoring of the surface above the longwall panels is continuing, A report

which describes the experimental project and its results in greater detail has been prepared for

submittal to the UDOGM.

Subsidence Monitoring. In 1976 (i.e., prior to the onset of subsidence), SUFCO Mine began

collecting baseline topographic data from the lease area using conventional survey methods.

The use of conventional survey methods for subsidence monitoring continued until 1985 (i.e., atthe

beginning of longwall mining), when the lease area was flown to establish a set of baseline

photography and a grid of surface elevations. Where possible, elevations were photogrammetrically

determined from this baseline photography on an approximate 200-foot grid. These original

horizontal and vertical data, together with the original conventional-survey data, serve as the

comparative database for determining ground movement in subsequent years. A baseline was also

established to monitor changes in vegetative coverwith the use of color infrared aerial photography

(ClR). The first baselinewas done in 1987 forthe existing leases. The baseline forthe Quitchupah

lease was flown in 1988 with ClR. The applicant will follow up with CIR coverage of the leases at

leasteveryfive years. The CIR photographs are stored atthe SUFCO Mine. CIR photographywas

taken in 1990, 1995, 1999,2003 (East Fork Box Canyon only), and 2004. The next projected CIR

flight dates will be in 2008, 2013, and 2018.
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Additional aerial photography of the lease area is currently obtained on an annual basis. New

elevations are then determined at each of the previously-selected horizontal coordinates and the

differences between the original and the new elevation measurements are used to generate a

subsidence contour map. This map and supporting narrative are submitted annually to the UDOGM

in the form of a subsidence report. This subsidence report outlines the history of subsidence at

SUFCO Mine as well as the status of subsidence during the previous year.

Numerous control points have been established within the lease area to assist in the subsidence

surveys (see Plates 5-10A, 5-108 & 5-10C). Current (2005) coordinates and elevations of these

control points are provided in Table 5-2. Additional control points will be added as necessary when

existing points become influenced by subsidence. Future points will typically consist of 3-foot lengths

of No. 4 rebarembedded in concrete with a stamped brass cap for identification. Since geologic and

mining uncertainties often force a change in planned mining sequences, future control points will be

installed only after the mine panels are in their development phase.

All subsidence areas will be monitored and reported in the Annual Subsidence Report for a minimum

of three years after no additionaf subsidence is detected within the area. The applicant will map and

report areas 3 and 4 in the 1993 Subsidence Report as required by Division Order#93A issued May

11, 1993.

A annual monitoring program was developed to analyze the subsidence cracks related to

undermining of the West Fork of Box Canyon. Mining in the area in 1999 did produce visible

fracturing at the surface on both the northwest and southeast walls of the canyon in this area. The

monitoring program includes measuring the offset and/or width of portions of selected subsidence

cracks. Similar data will also be collected from specified segments of subsidence cracks that have

occurred away from the walls of the canyon and do not appear to be influenced by the lack of

bedrock support created by the canyon. lnformation gathered from this monitoring program, along

with previous studies that SUFCO has performed, will be used to predict the effects of subsidence

within other areas of the Pines Tract and other areas of the
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mine where similar geomorphologic and geologic conditions occur. This program was developed and

implemented by the Fall of 2000. Subsidence cracks in the area of the West Fork of Box Canyon

were surveyed for their location. However, in the years 2000 through 2003 the width and/or offset

of the cracks were not measured or the records were not kept. Width and/or offset measurements

were made in the Fall of 2004 and will again be made in the Fall of 2005 and every year thereafter.

It is believed by the permittee that any change in the width of the cracks can easily be tracked on an

annual basis rather than a semi-annual basis. The permittee has observed that most subsidence

cracks that develop in the mining area do not change significantly after the first 4 to 6 months

following their creation. The crack measurement records will be reported in the mines annual report.

Subsidence Gracks in the area of the West Fork of Box Canyon are located in Longwall area 10that

has been mined out since 2001, and the area is now assumed to be dormant. 2008 will be the last

year these cracks will be monitored since there will not be anymore movement in this area.

Anticipated Effects of Subsidence. Future subsidence in the lease area is anticipated to be similar

to that which has occurred in the past. Subsidence is expected to average about 4 feet above

longwall panels, with a draw angle of about 15 degrees. Tension cracks are expected to occur in

areas of subsidence with these cracks healing to some degree following formation. Tension cracks

are anticipated to be less pronounced above longwall workings than above continuous-miner

workings.

Previous surveys have indicated that no substantial damage has occurred to vegetation as a result

of subsidence within the lease area. The only effects observed have been exposed plant roots where

tension cracks have formed.

It is anticipated that subsiding under portions of East Fork Box Canyon and South Fork Quitchupah

will result in a slight flattening of the stream gradient, which will increase pooling of the stream

through a stretch of several hundred feet of the stream. Cracks will also likely devefop across the

East Fork Box Canyon Creek directly above the longwall panels and along the gate roads. These

crack zones will form shortly after undermining of the stream bed. They are anticipated to be 1 to
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area survey are included in the PHC for the SITLA Muddy Tract and included in AppendixT-20.
Ground and surface waters in the tract that have attached rights are listed in Appendix 7-1.

A discussion regarding the methods Sufco would employ to mitigate and repface an adversely
affected State appropriated water supply is provided in Chapter 7, Section 7.3.1.8.

5.2.5.2 Subsidence Control

Adopted Control Measures. As indicated above, SUFCO Mine has adopted subsidence-control

measures in areas where surface resources are to remain protected. These controls consist
primarily of leaving support pif lars in place in those areas designated on Plates S-10A, S-108 & S-10C
as not planned for subsidence. Based on experience and data collected from the lease area, the
design of support pillars for those areas where subsidence is not planned has been based on the
following equations. SF = SD/OS (5-1)

where sF = safetv factor against pillar fairure (fraction)

SD = support strength density (psi)
= (Y X1_ER)

Y. = average compressive yield strength of the coal (psi)
= 3090 psi for the Upper Hiawatha seam

extraction ratio (fraction)
1-(A/,\)

pillar area (ftz)

area supported by pillar (ftz)

overburden stress (psi)
(dxD")/144

d = overburden depth (ft)

Do = overburden density (lb/ft3)
= 160 lb/ft3 for the lease area

ER=

Ae=
A,=
os=
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Based on these equations and data, the support pillar designs summarized in Table 5-3 have been

derived. This equation does not take into account either size effect or shape effects and is based

on a one-dimensional stress field. Historically this equation has provided good results when used

in areas where a number of uniform pillars are extracted. One area (5 North panels) of the mine

experienced pillar failure when the area was flooded with water after mining of the panels had been

completed. This particular area was mined using a double pass technique and the mining height was

from 14 to 18 feet. The resulting pillars varied from 25 feet x25 feet to 40 feet x 40 feet. The

underlying floor was a weak mudstone that lost its cohesive strength when wet. When the 1RsN

and 2RSN panels were flooded the underlying mudstone became saturated and lost its cohesive

strength. This allowed the pillars in the area with SF < 2.5 to fail, because frictional confinement on

the bottom of the pillar was lost. To prevent reoccurrence the Applicant will commit to not flood areas

of the mine that have small pillars and a weak mudstone floor in areas where subsidence is to be

prevented.

Gompliance With Gontrol Plan. SUFCO Mine will comply with all provisions of the approved

subsidence control plan.

Gorrection of Material Damage. SUFCO Mine will try to plan mining operations so that no material

damage occurs as a result of subsidence in the lease area. However, should material damage

occur, SUFCO Mine will correct any material damage resulting from subsidence caused to surface

lands to the extent technologically and economically feasible by restoring the land to a condition

capable
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The sedimentation-pond access road is maintained by SUFCO Mine as necessary to permit access

to the pond during sediment removal. The truck loop road and the access road to the office and

shop/warehouse complex are maintained by SUFCO Mine as necessary to provide a safe, smooth

surfaceforvehiculartraffic. The East Side road, Link Canyon Substation No.2 access road and Link

Canyon Portal access road are maintained as necessary within the disturbed area boundaries by

SUFCO Mine to minimize erosion and allow occasional access to the substations. No sand or salt

is applied within the disturbed area boundaries for snow and ice removal. The remaining roads in

the lease area are maintained by the U.S. Forest Service. SUFCO Mine has committed to repair

damage to these public roads if this damage results from mining activities (e.g., subsidence).

5.2.8 Handling and Disposal of Coal, Excess Spoil, and Goal Mine Waste

5.2.8,1 Goal Handling and Transportation

Coal is removed from the underground workings using the mining methods and conveyor system

described in Section 5.2.3. A material flow diagram for the surface at the mine portal is provided in

Figure 5-1.

Run-of-minecoal isbroughtoutoftheminebyconveyorbelttoatransferbin. Fromthetransferbin,

the coal is fed either to a temporary storage silo or to the crushing and screening system. After

crushing and screening, the coal is loaded onto trucks (either through the truck loadout tube or by

front-end loader) and transported. Lump, stoker, and crushed coal circuits exist in the system.

5.2.8.2 Overburden

No overburden is removed, handled, stored, or transported within the permit area.

5.2.8.3 Spoil, Goal Processing Waste, Non-Coal Waste, and
Mine Development Waste

Excess $poil. No spoil is generated at the SUFCO Mine.
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Slope Stability. The stability of the mine access road embankment has been evaluated where the
road enters the permit area. Results of this evaluation are presented in Appendix E-g. This analysis
indicates that the access road embankment has a minimum safety factor of 1.T under static
conditions. This value exceeds the safety factor of 1.3 required by R64S-301 -524.130.

An evaluation of the stability of the sedimentation-pond access road embankment is presented in
Appendix 5-8- This evaluation indicates that the minimum static safety factor of the sedimentation-
pond road embankment is 1.7. This value also exceeds the safety factor of 1.3 required by R64S-
301-534. 1 30.

All other roads in the lease area are owned and maintained by the U.S. Forest Service. No stability
problems have been noted on these roads.

5.3.4.2 Environmental protection and Safety

Safety and environmental protection were primary concerns during the design and reconstruction of
the mine access road and construction of the sedimentation-pond access road. The grade, width,
and surface materials used for the roads were selected to be appropriate for the planned duration
and use of the roads.

5.3,4.3 Primary Roads

General. The only primary road (outside of the disturbed area boundary) used or maintained by
SUFCO Mine is the mine access road. The extension of this primary road within the disturbed area
boundary is know as the truck loop road. This road was designed and constructed in consultation
with the U.S. Forest Service in a manner that provided protection to fish, wildlife, and refated
environmental values- The road is being maintained by SUFCO Mine to meet its design standards
throughout the life of the mining and reclamation activities. Catastrophic events are repaired as soon
as practical after the damage occurs.

The mine access road was designed and reconstructed and is used and maintained in a mannerthat
prevents damage to public or private property. Only nonacid- and nontoxic-forming materials were
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Final surface configuration maps and cross sections for the East Spring Canyon site are provided

on Plates 5-3A&B and 5-4, respectively. The primary access road to the mine yard will be removed

at the permit boundary. Existing public access roads within the lease area will remain following

reclamation. No facilities related to the coal mining operations will remain in the permit area following

reclamation. Information regarding the final surface configuration of the waste-rock disposal s1e is

provided in Volume 3. Final surface configuration maps and cross sections for the 4E Fan facility,

Link Canyon Substation facility and all out-by mine portals are provided on Plates F-2C, 5-2D, S-ZE

and 5-2F, respectively.

5,4.2.4 Removal of Temporary $tructures

All surface structures associated with the mining operation will be removed as oulined in Section

5.4.2.2. A description ensuring that all structures and sedimentation ponds have been removed will

be provided to the UDOGM before seeking bond release or abandoning the permit area.

5.4.2.5 Removal of Sedimentation Ponds

Information regarding rernoval of primary sedimentation ponds and overflow pond associated with

the SUFCO Mine is provided in Section 5.4.2.2 for the East Spring Canyon facility and in Volume 3

of this M&RP for the waste rock disposal site. The timetable for removal of the minesite ponds is

indicted in Figure 5-2.

5.4.2.6 Roads

The primary mine access road will be reclaimed beginning at the guard shack at the entry to the mine
yard. This road will be regraded by removing any remaining asphalt, removing fill from beneath the
road to the natural ground surface, and placing the fill against the adjacent cut slope. Placement and

compaction of the backfill material will be as indicated in Section 5.2.4.2.

Proposed reclamation contours following closure of the mine access road are presented in plate 5-

3A&8. The roadside culvert referred to as Pipe No. 5 (see Ghapter 7) that exists immediately south

of the guard shack will be retained for runoff control along the unreclaimed portion of the road.
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The Applicant has a Resource Recovery and Protection Plan (R2P2) on file with the Bureau of

Land Management. This R2P2 contains a detailed description of the two mineable coal $eams on

the SUFCO Mine leasehold. The overlying Duncan Seam is not considered mineable (see Section

5.2.2).

There is a plugged and abandoned gas well located in Section 23,T21S, RsE in the Pines Tract.

No other oil or gas wells are known to exist within a quarter mile of the mine area. No other water

wells have been drilled in the lease area except those drilled by the applicant for the purpose of

monitoring the groundwater.

6.2.3 Geologic Determinations

The information required by UDOGM to make a determination of the acid or toxic forming

characteristics of the site strata is presented in $ection 6.2.4.3 of this M&RP.

The information required by UDOGM to make a determination as to whether the recfamation plan,

described in Section 5.40, can be accomplished is presented in Section 6.2.4.

The information required to prepare the subsidence control program is addressed in Section 6.2.4.

6.2.4 Geologic Information

6.2.4.1 Regional Setting

The SUFCO Mine is located beneath the Old Woman Plateau, 20 miles east of Salina, Utah. The

Old Woman Plateau lies in the Wasatch Plateau Subprovince of the Colorado Plateau

Physiograph ic Province.

Stratigraphy. All rock units within the SUFCO Mine property boundaries are sedimentary (Plate

6-1 and Figure 6-1). No igneous or metamorphic units are found in the area. Most exposed,

consolidated sedimentary rocks in the area were deposited during the Cretaceous Age of the

Mesozoic Era. The uppermost North Horn Formation is Upper Cretaceous to lower Tertiary
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Castlegate Sandstone

The Castlegate Sandstone extends across the eastern part of Utah, along part of the Bookcliffs and

the entire length of the Wasatch Plateau (Spieker, 1931) but loses its character as a cliff-former
south of Interstate Highway 70. lt is correlative to the Cliffhouse Sandstone of southwestern

Golorado and northern New Mexico (McGookey, 1973). In the Wasatch Plateau, its thickness
varies from 50 to 500 feet (Spieker, 1 931 ). lt is thickest in Price River Canyon at the north end of
the Wasatch Plateau. The Castlegate Sandstone is exposed along the rims of Convulsion and
North Fork of Quitchupah Canyons. lts thickness varies across the SUFCO Mine property from

about 120 to 260 feet with a general northwestward thickening.

The Gastlegate Sandstone is a fluvial deposit composed mostly of sandstone, conglomeratic

sandstone, pebble conglomerate, and gritstone lenses. There are some thin interbeds of siltstone

and claystone, especially toward the base of the unit. The member forms much of the suface of
Old Woman Plateau in the southern part of the mine property, and creates a nearly unbroken cf iff
along the canyons which flank the SUFCO Mine on the south and east.

Price River Formation

The Price River Formation is the uppermost member of the Mesa Verde Group and in the vicinity

of the mine it caps the mesa which forms the Old Woman Plateau. The formation is reported to
be approximately 550 feet thick in the mine area.

The Price River Formation consists of gray to white gritty sandstone, interbedded with subordinate

shale and conglomerate. The formation is resistant to weathering and is a ledge and slope former
due to interbedding of resistant sandstones with less resistant shales and claystones.

North Horn Formation

The North Horn Formation straddles the Cretaceous-Tertiary boundary, The maximum thickness

of the North Horn within the lease area occurs on Big Ridge where it is estimated to be

approximately 430 feet thick. A few seasonal springs are found in the North Horn. The Casilegate
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reappear in the bedrock again outside of the joint as the en echelon pattern continues. In the pines

Tract and Quitchupah areas, jointing generally does not appear to have significant effect on the
location or propagation of subsidence related fractures. Exceptions to this occur where the
Castlegate Sandstone has been subsided at or near the rim of steep drainages or canyons. In
these areas, large blocks of sandstone have been observed to rotate toward the drainage during
subsidence. Often, after subsidence is complete, the blocks remain at their new attitudes leaving
an opening between the block and the in-place sandstone. Where the aperture is deemed
hazardous, Sufco has backfilled the openings.

Subsidence in the Muddy tract area will occur in the Price River and North Horn Formations.
Because these formations consist of ledge/slope forming interbedded sandstone, siltstone, shale
and limestone and are typically overlain by a mantle of soil, little bedrock is exposed at the surface.
Therefore, it woufd be difficult to determine the relationship of subsidence crack formation and
bedrock jointing. lt would be appropriate to assume, however, that subsidence cracks wiltform in
this tract similarly to those found in the previously mined and subslded areas of the Sufco mine.

6.3.3 Exploration Drilting

The purpose of exploration drifling is to obtain stratigraphic and coal quality information to make
for more accurate mine planning and maintain a high level of miner safety. The exploration area
is located within the current mining lease boundary of PermitCI04l/0002 as shown on plate 6-1.
The SUFCO Mine is planning to drill approximately 10 drifl holes overthe next S years. In the case
of the SITLA lease, drilling will be conducted as approved under a Division-approved Minor Coal
Exploration Permit. As in the past, drilling on federal leases with USFS administered surface will
continue to be permitted through the BLM Exploration Plan process. The SUFCO Mine
understands that UDOGM, the BLM, and the USFS all have a important roles in approvalof drilling
and will continue to work diligently to ensure requirements of all invotved agencies are met prior
to conducting surface exploration work.

Drill site preparation, drilling, and final reclamation work will last approximately two weeks per year.

Reclamation will be concurrent with drilling to minimize the duration of the project.
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The type of exploration to be used is rotary drilling or continuous wireline core drilling using a 2,000
ft rated drill rig. The drilling procedure for rotary drilling will be as foflows: rotary drill using a tri-
cone bitto core point, corethe coal intervals using airwith a diamond orcarbide bit, ream the cored
interval and rotary drill to total depth. Air will be used as a drilling medium as much as possible
though conditions may warrant water, foam or mud. The drilling procedure for continuous wireline
core drilling will be as follows: continuous core drill through total depth. Drilling medium will be
water, polymer, and/or mud. Upon completion of drilling, the holes will be geophysically logged
then plugged the full depth with concrete or a combination of concrete and bentonite hole plug or
abandonite as approved by the BLM. A total of up to 4.0 acre-feet of water wil be pumped from
the Nofth and/or South Fork of Quitchupah Creek, Muddy Creek , or the Sufco minesite for use
during drilfing and hole pfugging operations. No coal will be removed beyond that which is cored.

Some of the drill sites will be accessed using existing wheel tracks or over the existing surface and
a few will require that new roads be built off of U. S. Forest Service roads or existing wheel tracks
. Helicopter-supported drilling techniques wif l also be utilized at times to minimize surface impacts.

The drill sites will be approximately 80 feet by 100 feet in size. One half of the site will be for the
drill rig and water truck whife the other half will have 1 to 2 mud pits and temporary supply storage.

The applicant requests that any information from exploration drilling be kept confidential and that
public access to any of the information be f imited to only persons with an interest which is or may
be adversely affected as provided under section 40-10-10 (4) of the Act.

Mine Yard Directional Horizontal Burn Drilling
One horizontal directional exploration drillhole will be drilled from within the permitted Sufco
minesite at a location shown on Figure 6-2. This drilfhofe will be drilled to determine coal burn
location west of the Sufco minesite for mine planning purposes. The directional drillhole will be
nominally 3.8 inch and will be drilled almost entirely within the Upper Hiawatha coal seam. Only
minor excavation of existing mine yard fill material will occur on the existing permitted Sufco
minesite. A small ditch and mudpiUsump wif l be constructed to contain drill water and fluids, Drill
fluids will be recycled as much as possible. Drilling fluid additives wifl be minimal and nontoxic.
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7.2.1 General Requirements

This section presents a description of the premining hydrologic resources within the permit area and

adjacent areas that may be affected or impacted by the proposed coal mining and reclamation

operation.

7.2.2 Gross Sections and Maps

7.2.2,1 Location and Extent of Subsurface Water

Groundwater occurs in perched zones of limited areal extent within the lease area. The PHC

studies conducted by Mayo and Associates (AppendixT-17 and AppendixT-18) have determined

that none of the formations down through the Blackhawk support a continuous aquifer. According

to Mayo's research all of the aquifers within the permit area and adjacent areas are perched and

discontinuous so it is not possible to represent a potentiometric surface for the area.

Seasonal variations in well water levels are discussed in Section7.2.4.1.

7.2.2.2 Location of Surface Water Bodies

A map showing the location of surface water bodies (such as streams, ponds, and springs) for which

water rights exist or for which there are pending water rights applications is provided as Plate 7-2.

A listing of waterrights data (names, locations and ownership) is presented inAppendixT-1. Other

than for the indicated springs, no water rights exist for groundwater in the permit and adjacent areas.

7.2.2.3 Locations of Monitoring Stations

Surface water and groundwater monitoring stations associated with the $UFCO operation are

located as shown on Plate 7-3. Approximate surface elevations of the monitoring stations are also

indicated on Plate 7-3.

7.2.2.4 Location and Depth of Water Wells
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No water-supply wells exist in

area are located as shown on

summarized in Table 7-1.
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the permit or adjacent areas. Groundwater monitoring wells in the

Plate 7-3. Depths of these wells and other completion details are

7 .2.2.5 Surface Topography

Surface topographic features in the permit and adjacent areas are shown on the base maps used
for Plate 7-3.

7.2.3 Sampling and Analysis

All water samples collected for use in this M&RP have been analyzed according to methods in either
the "Standard Methods for the Exam ination of Water and Wastewater" or 40 CFR parts 1 36 and 434.
\tr/here feasible, these same references have been used as the basis for sample collection.

7.2.4 Baseline lnformation

Surface water, groundwater, and climatic resource information is presented in this section to assist
in determining the baseline hydrologic conditions which exist in the area of the mine. This
information provides a basis to determine if mining operations have had, or can be expected to have,

a significant impact on the hydrologic balance of the area.

7 .2,4.1 Groundwater Information

This section presents a discussion of baseline groundwater bonditions in the mine area. A
discussion of the groundwater conditions in the SUFCO lease area is presented in this section and
appended by AppendixT-17. A discussion of groundwater conditions in the Pines Tract is presented

in Appendix 7-18 of this Chapter. A discussion of groundwater conditions in the West Coal Lease
Modifications is presented in AppendixT-24 of this Chapter. A discussion of groundwater conditions
at the waste rock disposal site is provided in Volume 3 of this M&Rp.

The locations of welfs and springs in the mine area are presented on Plate 7-3. The wells in the
mine area are all water monitoring wells, not water supply wells. Water rights for the mine and

adjacent areas are addressed in Section7.2.2.2 of this M&RP. With the exception of the potable

use of source 94-87 by SUFCO, all other groundwater use (seeps and springs) is confined to stock
watering.
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AQUIFERS.

Geologic conditions in the permit and adjacent areas are described in detail in Chapter 6 of this
M&RP' Groundwater occurrences within the permit and adjacent areas occurs predominanly in the
Blackhawk Formation and Star Point Sandstone. However, perched aquifers of limited areal extent
are present in the geologic formations. Hydrogeologic conditions within the permit and adjacent
areas are summarized below.

North Horn Formation. The North Horn Formation crops out in the northwest portion of the lease
area. This formation consists of interbedded shale, sandstone, and limestone. Data presented in

AppendixT-2 indicate that only one seep and one spring issue from the North Horn Formation within
the fease area- Recharge occurs to outcrops of the North Horn Formation west of the lease area
(Thiros and Cordy, 1991). Thus, it may serve as an aquifer in some portions of the western adjacent
area.

Upper Price River Form-ation. The upper Price River Formation consists of about 450 feet of
interbedded sandstone and claystone. Within the lease area, the upper Price River Formation has
not been identified as a significant aquifer, Thiros and Cordy (1991) estimated that combined
recharge to the upper Price River Formation and the Castlegate Sandstone is limited to 1.2 percent

of the total annual precipitation. As indicated in Appendix 7-2, a few isofated springs have been
identified discharging from the sandstone lenses within the formation. No groundwater has been
identified within this formation during the exploration drilling which has been conducted from the top
of the plateau. As a result no monitoring or water supply wells have been completed in this formation
within the mining area.

Five monitoring wells have been completed in a massive sandstone unit in the Price River Formation
at the waste rock disposal site, Hydrographs of three representative wells (B-3, 8-6, and B-g) are
depicted in Figure 7-1. $easonal fluctuations are typically less than one foot in wells B-3 and 8-6,
and less than three feet in B-8. All three wells display a general downward trend in water levels from
spring to late summer (see also AppendixT-4 and volume 3).

Castlegate Sandsto.te. The Castlegate Sandstone consists of an estimated 120 to 260 feet of
medium to coarse-grained sandstone with a few thin interbedded mudstones or shales near the
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base. The sandstone is conglomeratic, forms prominent cliffs along the outcrop, and is well

cemented with calcarious cement.

A limited number of springs issue from the Castlegate Sandstone in the Quitchupah lease area, with

flow generally less than 1 gpm. In the Pines Tract area, several springs issue from and near the

base of the Castlegate Sandstone. The waters from these springs feed the Main Fork and East Fork

of Box Canyon Creek. Base flow from these springs is generally less than 1 lo 2 gpm with a few

flowing at rates of 5 to 6 gpm.

Based on information from the exploration drill holes and observation wells in the lease area, the

Castlegate Sandstone contains small quantities of groundwater. No significant quantities of

groundwater (more than 2 gpm) were encountered in any of the exploration holes nor was

groundwater identified in all drill holes.

Of the observation wells completed in the Castlegate Sandstone in the lease area, two (US-77-g

and 89-16-1W have been dry during their entire period of record. Two additional wells (US-77-8

and 89-20-2W) have only a brief period of record (due to lack of water or time since installation,

respectively). Hydrographs of the remaining two Castlegate Sandstone observation wells (US-80-2

and US-80-4) are presented in Figure 7-2. Water-level data for all wells are provided in Appendix

7-3. Seasonal fluctuations of groundwater levels in these wells have typically been less than one

foot.

Coal exploration holes drilled in and near the Pines Tract by the USGS, have geophysical logs

indicating similar conditions for the Castlegate Sandstone. Exploration Hole W-TP-4-EW found

fluids present at a depth of 82 feet below ground surface, within the Castlegate Sandstone.

Exploration holes W-TP-3-EW and W-TP-2-EW did not encounter fluids within the Castlegate

Sandstone.

This formation is not considered to be a significant regional aquifer. lt is assumed that the

groundwater occurrence within the Castlegate Sandstone is limited to isolated perched zones

contained in the more permeable sandstone lenses orwithin weathered bedrock and fractures/joints

at and near the escarpments within Box Canyon. Because groundwater
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contributed to lower groundwater recharge in the area. Second, interception of groundwater by
mining operations has increased groundwater discharge from the area.

Star Point Sandstone. The Star Point Sandstone is fine to medium grained in texture with the
coarser grained material occurring in the upper portions of the formation. The Star point forms a
well defined cliff between the slopes of the Mancos Shale and the overlying Blackhawk Formation.
Except where eroded or exposed in deep canyons, the Star Point Sandstone underlies the entire
lease area.

In 1989, four monitoring wells were completed in the basal Blackhawk/upper Star point Formation.
The wells ranged from 1012 to 1300 feet deep and were completed in the intervals indicated on
Table 7-1. These holes did not encounter significant quantities of groundwater.

Recharge to the Star Point Sandstone probably occurs primarily from vertical movement of the water
through the overlying Blackhawk Formation. Discharge from the Star Point is considere{
to be primarily to adjacent canyons at the contact with the underlying Mancos Shale. These
discharge points are generally covered with alluvialfill of the stream systems. Therefore, litfle surface
expression of the discharge has been identified.

Mancos Shale. Underlying the entire mine lease area and exposed in the deep canyons is the
Mancos Shale. This dark, slope-forming, marine shale is relatively impermeable and is not

considered to be a regionaf or local aquifer (Danielson and Sylla, 1gB3).

QuaternarvAlluvium. Unconsolidated Quaternary deposits are present along streams and generally

consist of silts, sands, and occasional gravels. The deposits, which have low to moderate
permeability, receive water from the adjacent bedrock in some of the deeply incised canyons.
Discharge from these materials is to the surface watersystem. SUFCO collects waterin the alluvium
at the base of East Spring Canyon and pumps it to the mine for use as culinary water. The average
flow from this source is approximately 25 gpm. Water is probably supplied to the alluvium by

seepage from the Blackhawk Formation and Star Point Sandstone.

RECHAFGE

Recharge within the lease area occurs primarily on the exposed upland outcrops of the price River
Formation and the Castlegate Sandstone. The annual recharge to these units is estimated to be 1.2

Canyon Fuel Company, LLC
SUFCO Mine
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percent of the total annual precipitation. "Much recharge occurs" on outcrops of the Flagstaff

Limestone and the North Horn Formation west of the lease area (Thiros and Cordy, 1gg1).

Recharge to the Blackhawk Formation and the Star Point Sandstone probably occurs primarily from
vertical movement of waterthrough the overlying formations. The Mancos Formation underlies the
entire area and is exposed in the deep canyons. lt is relatively impermeable. Groundwater

descending from the Star Point Sandstone flows along the Mancos-Star Point contact and

discharges to the surface.

Locally, recharge is probably greater where surface fractures intersect topographic highs (plateaus).

These areas occur where the North Horn Formation or the Castlegate Sandstone crops out (Thiros

and Cordy, 1991). The North Horn Formation crops out in the northwest corner and along the
western border of the lease area. The Castlegate Sandstone generally crops out along the top
edges of the steep-walled canyons (Plate 6-1). However, in the east and north central parts of the
permit area, the Castlegate Sandstone caps the plateaus in relatively farge areas. According to
Thiros and Cordy (1 991), recharge is increased where fractures extend down through the price River
Formation to the Castlegate Sandstone. This may occur in the southwestern corner of the permit

area where subsidence cracks have been seen to penetrate the Castlegate Sandstone and price

River Formation (Thiros and Cordy, 1991). Additionally, faults along the western and northern

margins of the permit area may increase secondary permeability, thus locally increasing recharge.

Recharge occurs in the nofthwest corner (T.21S., R.4 E., sections 11 and 23) and the northeastern
part of the permit area (T.21 S,, R.5 E., section 16). The first area is a topographic high and

fractured where the North Horn Formation crops out. The second area is a topographic high, capped

by the Price River Formation. Linear features that imply fracturing are located in th is area (plate 6- 1

and SUFCO, 1992).

Recharge to shallowly circulating groundwater systems within the Castlegate Sandstone and

Bfackhawk Formation also occurs in the Pines Tract area. These shallow groundwater systems
appear to occur within approximately 1000 feet of the Box Canyon escarpments.
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As a general point of comparison, the ground water quality analyses were compared to the primary
drinking waterstandards (40 CFR 141) and the secondary drinking waterstandards (40 CFR 143).

These comparisons indicate that there were no exceedances of the primary drinking waterstandards
for any of the groundwater samples. Exceedances of the secondary d1n6ng water standards were
found in groundwater samples only for sulfate and TDS concentrations (with recommended
standards of 250 mg/l and 500 mg/|, respectively). All of the sulfate exceedances and most of the
TDS exceedances occurred in groundwater collected from monitoring wells at the waste-rock
disposal site- These exceedances are probably due to the natural dissolution of marine salts known
to exist in the locaf strata (Waddell et al., 1gg1).

7.2.4,2 Surface Water Information

WATER QUANIITY

Major surface drainages in the permit and adjacent areas are depicted in Figure 7-4. As indicated,
the lease area exists entirely within the Muddy Creek watershed. Most of the lease area drains
southward into Quitchupah Creek via the North Fork of Quitchupah Creek and various ephemeraf
tributaries- Quitchupah Creek flows southeastward into lvie Creek which in turn flows eastward into
Muddy Creek. The northeast portion of the lease area, including the majority of the pines Tract,
drains into Muddy Creek via Box Canyon.

Based on flow data obtained during the coflection of water-quality samples, the following streams
are considered perennial within the lease area:

North Fork of Quitchupah Creek (as measured at stations SUFCO-007 and SUFCO-
o42)

South Fork of the North Fork of Quitchupah Creek (as measured at station SUFCO-
006)

Quitchupah Creek (as measured at stations SUFCO-041 and SUFCO-046)

Canyon Fuel Company, LLC
SUFCO Mine
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and 002 (located nearthe base of the fourth stream segment),

in the channel.
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surface water has not been observed

Station locations are indicated on Plate 7-3. Afl other streams within the permit and adjacent areas
are ephemeral.

Based on channel-geometry measurements and a technique described by Fields (1g75), waddell
et al- (1981) estimated that the historic average annual flow of Quitchupah Creek is approximately
3800 acre-feet immediately above the confluence with Link Canyon. With a drainage area of gb.4

square miles (Waddell et al., 1981), this results in a unit-area average annual streamflow of 44.8

acre-feet per square mile per year (AF/miz/yr) for Quitchupah Creek above Link Canyon.

The U'S. Geological Survey collected streamflow data from lvie Creek from 1gS1 through 1g61 at
a station located approximately 11 miles south of the mine surface facilities. During the period of
record, data published bythe U.S. Geological Survey indicate that the average annual streamflow
atthisstationwas2E30AF/yr. Based on a published drainage area of 50 miz, the unit-area average
annual streamffow of upper lvie Creek was 56.6 AF/miz/yr. This compares favorably with the unit-
area yield of Quitchupah Creek and with the mean annual water yields presented by the Utah
Division of Water Resources (1 gTT).

Seasonal variations in historic streamflow in the vicinity of the lease area are portrayed graphically

in Figure 7-5. The Muddy Creek station is located approximately 6 miles downstream from the
confluence of Box Canyon and Muddy Creek while the lvie Creek station was located about 1 1 miles
south of the mine surface facilities. These trends (which are considered representative of perennial

streams in the permit and adjacent areas) indicate that peak monthly stream flows in the area
generally occur in May or June, probably as a result of snowmelt runoff. The lvie Creek data also
indicate that an additional rise in the monthly hydrograph occurs in July or August, probably as a
result of summer thunderstorm activity.

7-198



Canyon Fuel Company, LLC
SUFCO Mine

. Increased sediment yield from disturbed areas;

. Increased total dissolved solids concentrations;
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Flooding or stream flow alteration;

lmpacts to groundwater or surface water availability;

Hydrocarbon contamination from above ground storage tanks or from the use of
hydrocarbons in the permit area;

Contamination of surface and groundwater from road salting; and

Contamination of surface water from coal spillage due to hauling operations.

These potential impacts are addressed in the following sections of this M&RP.

7.2.8.2 Baseline Hydrologic and Geologic Information

Baseline geologic information is presented in Chapter 6 of this M&RP. Baseline hydrologic

information is presented in Sections 7 .2.4.1 and 7 .2.4.2 of this M&RP. The baseline monitoring

sources are believed to be representative of existing ground water and surface water. An

additional inventory is not planned unless circumstances dictate a need for change.

7.2,8.3 PHG Determination

Potential lmpacts to the Hydrologic Balance. Potential impacts to the hydrologic balance are

addressed in the following subsections of this M&RP and in Appendices 7-17,7-18' 7-19, 7-20

andT-24. Appendices 7-18, 7-ZA andT-24 contain PHC determinations for mining activities in

the Pines Tract, SITLA Muddy Tracts and West Coal Lease Modifications, respectively.

Acid- or Toxic- Forming Materials. Information on acid-and toxic-forming materials is

presented in Chapter 6. These data reveal boron, sodium absorption ratio, and specific

conductance exceedances of the Table 2 guidelines for management of topsoil and overburden

(Leatherwood and Duce, 1988) in waste rockfrom the SUFCO mine. As noted in Section7.2.4.2

of this M&RP, the alkalinity of the mine discharge water typically exceeds the acidity of this water

by a factor of 20. Additionally, mine discharge water typically meets the standards for water

quality for the state of Utah
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groundwater in the permit and adjacent areas were addressed previously in this section. lmpacts

to water quality parameters within the Pines Tract area are addressed in Appendix 7-18.

Data presented in Appendix 7-4 and summarized in Section 7 .2.4.1 of this M&RP indicate that

the average TDS concentration of waterentering the mine (as measured at SUFCO-062) is 397

mg/|. This a calcium-bicarbonate water with an average sulfate concentration of 63 mg/|. As

noted in $ection7.2.4.2, the average TDS concentration of waterdischarging from the mine (as

measured at SUFCO-021) is 667 mg/l (with a historical range of 350 to 970 mg/l). This is a

calcium-bicarbonate-sulfate water with an average sulfate concentration of 277 mg/l (with a

historical range of 40 to 469 mg/l).

These data indicate that the TDS concentration of water flowing through the mine increases by

a factor of approximately 1.6. The sulfate concentration of this water increases by a factor of

about 3.5. As noted in Section7.2.4.2, this increase in TDS and sulfate concentrations may be

the result of dissolution of calcium-sulfate rock dust used in the mine.

Subsidence may cause some surface water to be diverted into the groundwater. As the water

flows sfowly through the ground, the water dissolves the salts available in the formations and

TDS concentrations increase. When the divefted water is later discharged to the surface, TDS

concentrations may be higher than if it had flowed over the surface. Due to the nature of

ephemeral streamflow, these subsidence-caused diversions would be small in volume. When

a fracture becomes sealed with bentonitic materials available in the lease area (Thiros and

Cordy, 1991), the diversion either ceases or flows into a higher stratigraphic unit. Thus, potential

impacts would be minor and not of significant concern.

The impact of the TDS and sulfate concentration increases on surface-water resources in the

permit and adjacent areas is considered minimal for three reasons. First, surface water in the

permit and adjacent areas has been classified in the Utah Department of Environmental Quality

Wastewater Disposal Regulations as Class 3a and 4 water (protected for cold water aquatic life

and agricultural uses, respectively). No sulfate discharge standard exists for either of these two

classifications. The only TDS standard is for Class 4 water, with a discharge limitation of 1200
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mining has ceased, the mine will be sealed and no discharges will occur. The streamflow

volume will return to pre-mining discharge levels. Increased flow to the North Fork of Quitchupah

during seasonal flow conditions are addressed by Mayo in Appendix7-17.

Subsidence tension cracks that propagate to the surface, will increase the secondary porosity

of the formations overlying the SUFCO mine. Thiros and Cordy (1 991 ) state that bentonitic shale

and plastic flow in mudstone within the perching layers could possibly slow or stop the downward

movement of groundwater. lf these cracks do not become blocked with bentonite, recharge to

aquifers that feed spring flow may increase. Thus, subsidence may contribute to increases in

streamflow.

Subsidence may decrease spring flow if the perched aquifer which supplies the spring is

intersected by tension cracks, allowing groundwater to drain to underlying strata (Thiros and

Cordy, 1991). Subsidence has occurred beneath East Spring (monitoring station 001), but no

major changes in flow rate or water quality have been detected from 1985 to 1986 (Thiros and

Cordy, 1991). Groundwater monitoring data (Appendices 7-4 and 7-17) indicate thatflow rates

of this spring have declined from 1987 to 1995. This decline in flow, however, is likely due to the
drought conditions of the last several years (Appendix 7-5). Flow rates from other springs

currently monitored by SUFCO, but located in unsubsided areas (057A and FS-109), have also

declined during the last several years (Appendices 7-4 andT-17).

Subsidence will occur in areas occupied by ephemeral and perennial stream channels.

According to Thiros and Cordy (1991), surfacewaterflowto natural drainages hasthe potential

of being intercepted by subsidence fractures that extend to the land surface. In addition, the

broad depressions created by subsidence may locally retain runoff that would normally discharge

from an area. Although surface cracks that result from subsidence in the lease area tend to heal

with time (see Appendix 5-4), stream flows may be partially intercepted priorto completion of the

healing process. However, the following factors indicate that the impact of subsidence on

streamflow will be minimal:

1 . Bentonitic shale and plastic flow in mudstone within perching layers could possibly
slow or stop the downward movement of previously perched groundwater (Thiroi
and Cordy, 1991).
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I As indicated in Section 5.2.3 of this M&RP, longterm production from the SUFCO mine is

expected to average about 6 million tons. Projecting this production rate and the mine discharge

rate on Figure 7-6, it is estimated that longterm discharge of groundwater from the mine will

average approximately 2.6 cfs (1,200 gpm).

t should be noted that the discharge of mine water to a stream probably results only in a local

increase in flow and not a basin-wide increase. As noted on Plate 6-1, the Mancos Shale

outcrops in the North Fork of Quitchupah Creek just upstream from the mine-water discharge

point and in Quitchupah Creek above the confluence with East Spring Canyon. The shales of

this formation have a low permeability (Waddell et al., 1981), thus forcing groundwater to the

surface as streamflow. Thus, although the discharge of waterfrom the mine may result in a local

loss of groundwater and gain in surface water, this discharge does not disrupt the hydrologic

balance of the basin.

The long-term mean mine discharge to North Fork Quitchupah Creek is 980 gpm and discharge

varies between 460 and 1760 gpm. The mean upstream flow during high-flow conditions (June)

is 2,650 gpm and during low-flow conditions (October) the flow is 290 gpm. Thus, mine

discharge represents a mean increase in creek discharge of 37o/o and 337o/o for June and

October, respectively. The mean low flow discharge measured at site 042, 5 miles downstream

from the mine discharge point, is 950 gpm. This suggests that the lower reaches of North Fork

Quitchupah Creek could go dry in late summer and early fall without the contribution of mine

water to the stream.

Subsidence has occurred in the lease area (Plate 5-10). More subsidence is expected to occur

in the future as longwall mining progresses. Fractures that remain open or fill with permeable

material would locally increase the hydraulic conductivity of the strata. However, when tension

fractures intercept mudstones or shale units that contain bentonitic or montmorillonite clays,

these fractures become sealed, stopping vertical flow (Thiros and Cordy, 1991). When tension

fractures intercept strata that are more brittle or less amenable to sealing by clays, such as the

Castlegate Sandstone, these fractures will heal naturally by filling in with silt and organic material

such as sticks, pine needles, pine cones, and pine cone fragments. This natural healing could

take longer to seal the cracks with the potential to impact water resources for a period
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of time. A discussion of the potential impacts to water resources due to subsidence is provided

in Section7.2.8.3 of this M&RP and in AppendixT-17. DeGraff (Appendix 5-4) indicates that

tension cracks in the lease area typically heal quickly. There are no sustained above normal

inflows in the mine due to mining or subsidence. Thus, most fractures in the lease area appear

to become sealed in a relatively short period of time. Intersection of locally perched aquifers by

subsidence cracks could divert groundwaterfrom a spring. Water will not be lost from a specific

basin, but may become diverted within the basin.

The discharge from the abandoned Link Canyon Mine was to be maintained during and after

utilization of the western portal for Sufco Mine access. The water naturally discharging from the

abandoned mine is not considered to be a UPDES mine discharge point by the Utah Division of

Water Quality so long as the water is not contaminated or comes in contact with Sufco mining

related activities. The initial plan by Sufco was to maintain the flow of waterfrom the flooded old

works to the abandoned eastern portal and out the rehabilitated western portal. However, when

the old works were accessed, both from inside the Sufco Mine and the surface, very little water

was encountered and the old works did not appear to be flooded. The majority of water

encountered during rehabilitation efforts was located just inside the western portal. A small pond

of water had formed behind a roof fall in the old mine. lt was apparent that shallow ground water

or surface water entered the mine just in by the portals and upgradient of the roof fall, forming

the small pond. Once the roof fallwas removed and the waterdrained, waterceased discharging

from the western portal. The volume of water discharging from the eastern portal area also

appeared to decrease. lt further appears that most of the water that currently seeps into the old

workings near the portal evaporates before it can accumulate and discharge out the western

portal. Smallvolumes of runoff and ground waterstill accumulates in the eastern portal area and

can be seen in the spring and fall discharging over the rock ledges below the portal.

The riparian vegetation in the area of the Link Canyon portals is feed not only by the discharge

from this portal but also by subsurface flow discharged by springs above the mine in the

Castlegate Sandstone. Thus, the riparian vegetation above and below the west portal was

sustained during site construction by subsurface flows from the upgradient springs and flows

from the east portal.
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The only actual loss of groundwater from the hydrologic balance is that water which is the

difference between the average as-shipped moisture minus the inherent moisture or in-situ

moisture of the coal and leavesthe basin upon mining. Based on an average coal moisture loss

of groundwater content of 1.8 percent and a long-term coal production rate of 6 million tons per

year, approximately 80 AF/yr of groundwater is removed from the basin. This represents about

2 percent of the average annual flow of Quitchupah Creek above Link Canyon.

Several springs and stream locations in the lease area are monitored for quantity and quafity as

prescribed by the M&RP water monitoring program. Analysis of the monitored flows indicated

that very little impact has occurred to springs and streams. Erik Petersen of Petersen Hydrologic,

Inc evaluated the flow data collected from several springs and surface flows in the Box Canyon

drainage. His evaluation was forwarded to Sufco in the form of a letter report dated August 14,

2003 and is included in Appendix 7-19. Mr. Petersen determined that since mining began in the

Pines Tract, a few the area springs have exhibited an increase in flow during a period of

prolonged drought. He also concluded that perhaps one spring, Pines 303, in the lower portion

of the Box Canyon, may have experienced reduced flows as a result of mining activities.

However, because of the prolonged drought in the area that began in 1998, it is not possible to

determine with certainty whether mining activities, drought conditions, or both have resulted in

the loss of spring flow. A loss in flow from this spring was a predicted possibility described in the

Pines Tract ElS. The loss of flow from this spring(less than 4 gpm) has apparently not adversely

affected area vegetation or wildlife. Because of the increased discharge of springs farther up

canyon, the loss of the less than the 4 gpm contribution of ground water from Pines 303 to Box

Canyon Creek is insignificant to the total flow of the creek. No water rights were found to have

been filed on this spring discharge.

Mr. Petersen has noted an increase in the flow of springs Pines 209 and 212 and in the flow of

the Main Fork of Box Canyon Creek that appears to coincide with mining in the western portion

of the Pines Tract. He reasons that the increase in spring flow is related to subsidence enhanced

recharge or hydraulic conductivity of the aquifers sourcing the springs. The increase in spring

flow has resulted in the increase in flow in the Main Fork of Box Canyon Creek. This has been

noted as a positive impact to the creek during a time of drought. Analysis of the flow data

presented by Petersen suggests the increase in flow from these springs may be short lived.
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He has also indicated that flow from these springs will not cease but should return to near pre-

mining rates. ln fact, the data presented in his August 14, 2003 letter report suggests the flow

rates may already be beginning to return to pre-mining rates.

Potential Hydrocarbon Contamination. Diesel fuel, oils, greases, and other hydrocarbon

products are stored and used at the site for a variety of purposes. Diesel and oil stored in above-

ground tanks at the mine surface facilities may spill onto the ground during filling of the storage

tank, leakage of the storage tank, or filling of the vehicle tank. Similarly, greases and other oils

may be spilled during use in surface and underground operations.

The probable future extent of the contamination caused by diesel and oil spillage is expected to

be smallforthree reasons. First, because the tanks are located aboveground, leakage from the

tanks can be readily detected and repaired. Second, spillage during filling of the storage or

vehicle tanks is minimized to avoid loss of an economically valuable product. Finally, the Spill

Prevention Control and Countermeasure Plan presented in Appendix 7-6 provides inspection,

training, and operation measures to minimize the extent of contamination resulting from the use

of hydrocarbons at the site.

The potentiaf for hydrocarbon contamination of the environment at the Link Canyon Substation

or the reopened Link Canyon Mine Portal is minimal since no fuels or lubricants will be stored at

this site. lf a catastrophic failure of the transformers at the substation occurred, the minimal

volume of oil would be contained behind the berm to be built around the equipment.

Periodically due to difficult recovery conditions or roof collapse, mining equipment is abandoned

underground. Abandoned mining equipment locations are shown on Figure 7-7. Prior to leaving

equipment underground, lubricating and hydraulic fluids are removed to the extent possible.

Since the equipment is steel and not too different compositionally from the roof support

throughout the mine, contamination to ground water from abandoned equipment will cause

minimal, if any, disturbance to the hydrologic balance within the permit and adjacent areas and

is not expected to cause material damage outside the lease area. Assuming the mine were to

flood and the abandoned equipment were to be covered with water, several probable results and

impacts can be evaluated:
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7.3.1 General Requirements

This permit application includes an operation plan which addresses the following:

. Groundwater and Surface Water Protection and Monitoring Plan;

. Sediment Pond Sludge Sampling and De-watering Plan;

Design Criteria and Plans;

Performance Standards; and

Reclamatlon Plan.

7 .3.1.1 Hydrologic-Balance Protection

Groundwater Protection. To protect the hydrologic balance, coal mining and reclamation

operations will be conducted to handle earth materials and runoff in a manner that minimizes

acidic, toxic, or other harmful infiltration to the groundwater system, Additionally, SUFCO will

manage excavations and disturbances to prevent or control discharges of pollutants to the

groundwater. SUFCO commits to replace loss of any surface water identified for protection in

this M&RP that are impacted by mining at the SUFCO mine.

Surface Water Protection. To protect the hydrologic balance, coal mining and reclamation

operations will be conducted to handle eafih materials and runoff in a manner that minimizes

acidic or toxic drainage, prevents, to the extent possible, additional contributions of suspended

solids to streamflow outside the permit area, and othenrvise prevents water pollution. Additionally,

SUFCO will maintain adequate runoff- and sediment-control facilities to protect local surface

waters. SUFCO commits to mitigating any material damage resulting from subsiding perennial

streams in the lease area as indicated in Chapter 5 of this M&RP. The plan for protection of the

perennial streams meets the BLM requirements for protection of theirwater rights (BLM, 1992).

Sedimentation Pond Sludge Plan. Sludge contained in the sediment ponds will be cleaned

from the ponds and temporarily stockpiled upstream of the pond to allowwaterto drain from the

sludge back into the pond. The sludge will be sampled for acid and toxic forming substances

prior to be transported to the waste rock disposal site. Sedimentation pond sludge will be

incorporated into the fill as described in Part 3.2.6 of Volume 3.
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TABLE 7.2

Water Monitoring Program

Monitoring Wells
us-80-2
us-80-4
89-20-2W

us-79-13
us-81-3
us-81-4
01-8-1

Streams.

suFco 006

suFco 006A

SUFCO 0068

suFco 007

suFco 041

suFco 042

suFco 046

SUFCO O47A

suFco 090

Pines 106

Pines 302

Pines 403

Pines 405

Pines 406b*

Pines 407

Pines 408

USFS-109

Link 001

Link 002

FP.1

FP.2

M-STR4

Protocol

A
B

A

B

A
A

A

Comments

Screened in Castlegate Sandstone

Screened in Castlegate Sandstone

Screened in Castlegate Sandstone

Screened in Blackhawk Formation

Screened in Blackhawk Formation

Screened in Blackhawk Formation

Screened in Blackhawk Formation

Upper South Fork Quitchupah Creek

Upper South Fork Quitchupah Creek

Upper South Fork Quitchupah Creek

Upper North Fork Quitchupah Creek

Lower Quitchupah Creek

Lower Nofth Fork Quitchupah Creek

Upper Quitchupah Creek

Lower East Spring Canyon Creek

Upper Box Canyon Creek

Upper East Fork Box Canyon

Muddy Creek-Last Water Creek Confluence

Lower Box Canyon Creek

Muddy Creek - Box Creek Confluence

Lower Muddy Creek

Box Canyon Creek

East Fork Box Canyon Creek

Upper Main Fork of Box Canyon Creek

Link Canyon Drainage

Link Canyon Drainage

East Fork of Main Fork of Box Canyon

East Fork of East Fork of Box Canyon

Cowboy Creek

c,2
F,1

F,1

c,2
c,2
c,2
c,2
c,2
c,1

c,2
c,1

c,2
c,1

c,1

c,1

c,1

c,1

c,2
c,2
G,6

G,6

c,1

*Monitoring point Pines 406 was moved downstream to the USGS monitoring point in 1999 and

renuinbered as Pines 406b. The point is located in the NW1/4NE1/4, Sec. 21,T21S. RGE.
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TABLE 7-2 (Continued)

Water Monitoring Program

Springs

suFco 001

suFco 047

SUFCO O57A

suFco 089

GW.8

GW.g

GW.13

GW.2O

GW-21

Pines 100

Pines 105

Pines 206

Pines 209

Pines 21 2

Pines 214

Pines 218

Pines 303

Pines 310

Pines 311

Link Portal-\IUest

Link Portal-East

M.SPO1

M-SPOz

M.SPO8

M-SP18

M.SP39

M.SP53

Mud Spring

Broad Hollow

Protocol

D,3

- D,4

D,3

E,3

D,5

D,5

D,3

D,5

D,3

D,4

D,3

D,5

D,5

D,5

D,5

D,3

D,3

D,7

D,7

D,4

D,4

D,3

D,3

D,3

D,3

D,3

D,3

D,5

D,5

ConDents

Blackhawk Formation

Star Point Sandstone

North Horn Formation

Castlegate Sandstone

Price River Formation

Price River Formation

North Horn Formation

Castlegate Sandstone

Castlegate Sandstone

Castlegate Sandstone

Castlegate Sandstone

Blackhawk Formation

Blackhawk Formation

Blackhawk Formation

Blackhawk Formation

Castlegate Sandstone

Blackhawk Formation

Castlegate Sandstone

Castlegate Sandstone

Link Canyon Portal

Link Canyon Portal

Price River Formation

Price River Formation

North Horn Formation

Price River Formation

Price River Formation

North Horn Formation

Price River Formation

Blackhawk Formation
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if it were ever necessary to evaluate totalplan, the parameter could be calculated

hardness.

Mayo does not believe that total alkalinity should be included in the operational

monitoring plan. In the waters of Wasatch Plateau, total afkalinity is almost

exclusively the product of bicarbonate and carbonate alkaf inity. Both bicarbonate

and carbonate alkalinity are included in the operational monitoring plans.

Contributions to alkalinity from hydroxide, silicate, borate, and organic ligands are

trivial.

Mayo did not include dissolved iron and dissolved manganese in the operational

monitoring plan because iron and manganese do not readily exist in dissolved

form in basic (pHt7) waters but exist instead as hydroxide complexes. Allwaters

in the lease area are basic. Measurements of total iron and manganese guantify

both the dissolved and complex forms of these elements.

Equipment, structures and other devices used in conjunction with monitoring the quality and
quantity of groundwater in the permit and adjacent areas have been installed, maintained, and

operated in accordance with accepted procedures. This equipment will be removed or properly

abandoned by SUFCO when no longer needed.

Surface Water Monitoring. Surface water monitoring is conducted in the SUFCO Mine permit

and adjacent areas based upon the monitoring plans contained in Tables 7-2 through 7-6.

Surface water monitorlng locations are identified in Plate 7-3. The parameters monitored meet
the requirements of R645-301 -731.222.1, 40 cFR 122 and 123, R645-30 1-751, and the
applicable UPDES permits. These tables are based on studies done by Mayo (Appendices 7-17

and 7-18) and supersede previous plans. For clarification of the apparent discrepancies over the

cfassification of stream-monitoring site 047A in the M&RP and the Mayo report (AppendixT-17)

which identified site 0474 as a spring-monitoring site. SUFCO has always called the station a

surface water monitoring site because samples are taken in a drainage. However, Mayo cafled

this site a spring in their report and recommended monitoring plan. When Mayo first collected

samples from the site, they were surprised to learn that water from this site had
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Mayo does not befieve that total alkalinity should be included in the operational
monitoring plan. In the waters of Wasatch Plateau, total alkalinity is almost
exclusively the product of bicarbonate and carbonate alkalinity. Both bicarbonate
and carbonate alkalinity are included in the operational monitoring plans.

Contributions to alkalinity from hydroxide, silicate, borate, and organic ligands are
trivial.

Mayo did not include dissolved iron and dissolved manganese in the operational
monitoring plan because iron and manganese do not readily exist in dissolved
form in basic (pHt7) waters but exist instead as hydroxide complexes. All waters
in the lease area are basic. Measurements of total iron and manganese quantify

both the dissolved and complex forms of these elements.

Equipment, structures, and other devices used in conjunction with monitoring the quality and
quantity of the surface water in the permit and adjacent areas have been instalfed, maintained,
and operated in accordance with accepted procedures. This equipment will be removed by
SUFCO when no longer needed.

Stock Water Ponds

Several stock watering ponds are located in the Pines Tract and Quitchupah Lease area. Surface
cracking due to mining related subsidence within the Quitchupah Lease has apparentfy adversely
affected a few of the ponds. Action has been taken by SUFCO in the past to mitigate the
damage, including applying bentonitic seals to the pond floors and hauling water for livestock.
However, ranchers and State and Federaf agencies have erroneously claimed that subsidence
has adversely affected several ponds outside of the mining areas. In order to more adequately
monitor the effects of mining on the stock watering ponds, SUFCO has been negotiating with
DOGM, USFS, and the local rancher's association to create a workable monitoring plan for the
ponds that can be agreed upon by all participants. DOGM has taken the lead in this process, and
as of May 2000, a plan had not yet been finalized. In the interim, SUFCO commits to visiting the
ponds within the Pines Tract and Quitchupah Lease area as soon as they are accessible in the
spring of each year (typically late April to early May),

Canyon Fuel Company, LLC
SUFCO Mine
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and 7-54. The design topography and cross sections for the waste rock disposal site

sedimentation pond are located in Volume 3 of this M&RP.

Other Cross Sections and Maps. Other relevant cross sections or maps are presented and

discussed in Chapter 5 of this M&RP.

7.3,1.8 Water Rights and Replacement

Ground and surface water rights do exist within the Sufco Mine lease area. M1igation has been

performed at stock pond locations where claims have been made that the available surface water

has been impacted by subsidence. Mitigation at these locations has been performed by the
placement of bentonite in the bottom of stock ponds and by hauling replacement water to the

ponds for livestock use during summer months.

The Permittee will mitigate and replace the water supply of any land owner or adversely affected

State appropriated water if such a water supply proves to be contaminated, diminished or

interrupted as a result of mining operations. First, a determination will be made by the Division

in accordance with R645-301-731 .800 as to whether or not material damage has occurred. Then,

in accordance with Regulation R645-301-525.510, the operatorwill correct any material damage

resulting from subsidence caused to surface lands (which includes water rights), to the extent

technologically and economically feasible. Negotiations will be held immediately with the

impacted party to determine the appropriate mitigation activities. The restoration of water flows

to impacted sources will be accomplished using the Best Technology CurrentlyAvailable (BTCA).

These activities may include, but not necessarily be limited to: piping or trucking water to the

location of the Ioss; sealing sudace fractures to preventfurther losses (i.e., stream floors on bed

rock or in shallow alluvium), and; construction of a ground water well and the installation of pumps

to restore flows. lf the above efforts are not successful, then the operator will explore the

transferring of water rights to the injured party in flow equal to the determined loss and/or

monetary reimbursement for proven material damages.

The water supply in the East Fork of Box Canyon is of special concern to Sufco and the

regulatory authorities. In an effort to protect the minimal surface flows in this area, an intense

monitoring and mitigation plan will be implemented prior to full extraction mining taking place

under the East Fork. lf changes in the quantity and quality of the water in the East Fork are

noted, the Division will be immediately notified. A determination of the amount of water, if any,
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united states rlepartment of the Interior

BUREAU OF LAND MANAGEMENT
Utah State Office
P.O. Box 45155

salt Lake city, uT 94t45-0155
http://www.blm.gov
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IN REPLY REFER TO:
3432
sL-062583
UTU-47080
UTU-632l4
(uT-e23)

CERTIFIED MAIL- Return Receipt Requesred

Canyon Fuel Company, LLC
c/o Ark Land Company
Attn: Scott L. Kehrer
City Place One, Suite 300
St. Louis, M0 63141

l,f0l/ 2 3 t$$$

DECISION

Coal Lease
sL-062s83
UTU-47080
UTU-63214

Enclosed are copies of modified coal leases sL-062583, uTU-470g0 and uTU-63214 effective on
December l, 2009. Tlre terms and conditions of the original leases are made consistent with the laws,
regulations, and lease-terms applicable at the time of thG modification. The anniversary dates ofthe coal
feases remain September.l I , 1941, October l, | 98l, and July l, lg3g, respectively.

On November l6_,2009 a surety rider submitted by Tara W. Mealer, an Attomey-in-Fact forthe St. paul
Fire and Marine.lnsurance Company agreed to extend the coverage of the $t,600,000 LMU bond, No.
400SA1542, to include the additional modified acreage. This ridir is acceptable to extend that coverage
and is accepted as ofthe date of filing.

Please note that rental in the amount of $3.00 per acre, or fraction thereof or a total of $g,240.00 for SL
062583' $5,862-00 forUTU-47080 and $32,088.00 for UTU-63214 wilt be due on the nexranniversary
date of these leases.

fff^I B-h'
Roger L. Bankert
Chief, Branch of Minerals

Enclosures:
3 Modified Coal Leases (9 pp. each)

Price Coal Office
Mr. John Baza, Director, UDOGM, Box 145801, Salt Lake City, Utah B4l t4-5g01
MMs, solid Minerals stafl Ms 3g0BZ, Box zsl6s,Denver, co 90225
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Phone; (801) 539-4006

ransaction #:2101045
of Transaction: II/ 16/2A09

CA}IYON FUEL COMPA}IY LLC
C/O ARK LA}ID COMPA}IY
CITY PLACE ONE STE 3OO

T LOIIS,MO 63141 US

III
trt-
| 1.00

I

Dill rltstzooe

H COAL INC
CITY ONE PLACE DR STE 3OO

ST LOUIS MO 63141 US

p.ilr rlrstzooi

70,9759

ARCH COAL INC
CITY ONE PLACE DR STE 3OO

ST LOtrS MO 63141 US

SUSPENSE, MISCELLANEOUS /
SUSPENSE, MISCELLANEOUS /

AL MODIFICATION: SL0-
25 8 3,UTU-0470 g0,uTU-0 6321 4

DITIONAL YEARLY

SUSPENSE, MISCELLANEOUS /
SUSPENSE, MISCELLANEOUS / BONUS BID FOR SLO.

RARYHOLD (1 WEEK 25 83,UTU-0470 g O,UTU- 06321 4
COAL MODIFICATIOhIS.

TOTAL:

lor+r,oo

709757

This receipt was generated by the automated BLM collections
official electronic record contained therein.



I u*,rED srArES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

MODIFIED COAL LEASE

Serial No._SL-062583_

Date of Lease_September 11 , 1 941_

PART I.

THIS ltlODlFlED COAL LEA$E is entered into on by and between the UNITED STATES
OF AilERICA, hereinafter called the Lessor, through the Bureau of Land Management, and

Canyon Fuel Gompany LLG
c/o Ark Land Company
City Place One, Suite 300
St. Louis. MO 63141

hereinaffer called Lessee.

This modified lease shall rctain the €ffecti\re dab of Sepbmberll,1941 , of the original GOALLEASE
SL-062583, and iseffec{iveforaperiod of 10 years from the dab ofthe last lease readjustment, daEd Sepbmber
11,2P1 and for so long thereaffer as coal is produced in comrnercialquantities from the based lands, subj€ct b
readjustment of lease terms at the end of each 10 lrear leese period thereafier.

Sec. l. This lease is issued pursuant and subject to the terms and provisions of the: (NOTE: Check the
appropriate Act or Acts.)

)(X Mineral lands Leasirg 461s11920, as amended,41 Stat. €7,30 U.S.C. '181-287, hereinafter refened

^ to as f|e Ac.t;

!7 _ Mineral Leasing ActforAcquired Lands of 1g7,61Stat.913, 30 U.S.C. 351-359;

end to the regulations and formal orders of the Secretary of the Interior whicfi are nolrl or hereafier in force, when
not inconsistent with the express and speciftc provisions herein.

Sec. 2. Lessee as the holder of Coal Lease SL- 062583, issued effec{ive September 1 1 , 1941 , uras granted the
exdusive right and privilege to drill for, mine, extract, remove or offierwise process and dispoae of the coal depoeib
in, upon, or under the lands described belorv as Tract 1.

The Lessor in consideration offair market value, rents ard royalties b be paiJ, and tre conditions and covenant8 b
be observed as herein set forth, hereby grants and leases to Leseee the exclusSve right and privilege b drill for,
mine, oftact, remove, or othetwise process and dispose of the coal deposits in, upon, or under the lands described
belor as Trag!!.

Tract 1:

T, 21 S., R. 4 E,, SLM, UtAh
Sec. 36, S%;

T.22 S., R.5 E., SLM, UtAh
Sec. 31, all;

Tract 2:
T.22 S., R. 4 E., SLM, UtAh

$ec. 2, SEYI, S%SW%;
Sec. 3, SE%SE%;
Sec. 1 0, E%N EYa, NEI/+SE%;
Sec. 11, N%, NYISYa

T.22 S. R.4E,,$LM, UtAh
Sec. 1, lots 14, S%Nh, S

T.22 S., R. 5 E., SLNil,
Sec. 6, all;
Sec. 7, Nt+NEyl, E

\
\
i
I

r#,vrn



containing 3,079.€l(' acres, more or less, togeth€r with the right to construct such works, buildings, plants,

structures, equipment and appliances and th€ right to use such on-lease rig hFof.uay wttich may be necessary and
convenient in the exercise of the dghts and privileges grant€d, subjec't to the conditions herein provided.

Part ll. TERMS AND CONDITIONS

Sec. t.(al RENTAL RATE - Lessee shall pay
Lessor rental annually and in advance for each acre
or fraction thereof during the continuance of the lease
at the rate of $3.00 per acre for each lease year.

tb) RENTAL CREDITS - Rental shall not
be credited against either production or advance
royalties for any year,

Sec.z.ta) PRODUCTION ROYALTIES - The
royalty shall be I percent of the value of the coal as
set forth in the regulations. Royalties are due to
Lessor the final day of the month succeeding the
calendar month in which the royalty obligation
accrues.

(b) ADVANCE ROYALTIES - Upon
request by the Lessee, the authorized officer may
accept, for a total of not more than 20* years, the
payment of advance royalties in lieu of continued

loperation, consistent with the regulations. The

Jadvance royalty shall be based on a percent of the
value of a minimum number of tons determined in the
manner established by the advance royalty
regulations in effect at the time the Lessee requests
approvalto pay advance royalties in lieu of continued
operation.

* 20 years (Public Law 109-58)
$ec. 3. BONDS - Lessee shall maintain in the proper
office a bond in the amount of $1 ,600,000 if lands are
added to the existing LMU. The authorized officer
may require an increase in this amount when
additional coverage is determined appropriate.

Sec. 4. DILIGENCE - This lease achieved diligent
development February 1 , 2003 , and is subject to the
conditions of continued operation. Continued
operation may be excused when operations underthe
lease are interrupted by strikes, the elements, or
casualties not attributable to the Lessee, The Lessor,
in the public interest, may suspend the condition of
continued operation upon payment of advance
royalties in accordance with the regulations in
existence at the time of the suspension.

Jfhe Lessor reserves the power to assent to or order

-the su$pension of the terms and conditions of this
lease in accordance with, inter af,ia, Section 39 of the
Mineral Leasing Act, 30 U.S.C. 209.

Sec. 5. LOGICAL MINING UNIT (LMUI - Either upon
approval by the Lessor of the Lessee's application or
at the direction of the Lessor, this lease shall become
an LMU or part of an LMU, subject to the provisions
set forth in the regulations.

The stipulations established in an LMU approval in
effect at the time of LMU approval or modification will
supersede the relevant inconsistent terms of this
lease so long as the lease remains committed to the
LMU. lf the LMU of which this lease is a part is
dissolved, the lease shall then be subject to the lease
terms which would have been applied if the lease had
not been included in an LMU.
This lease was placed in the SUFCO LMU effective
April 2, 1990.
Sec. 6. DOGUMENTS, EVIDENCE AND
IN$PEGTION - At such times and in such form as
Lessor may prescribe, Lessee shall furnish detailed
statements showing the amounts and quality of all
products removed and sold from the lease, the
proceeds therefrom, and the amount used for
production purposes or unavoidably lost.

Lessee shall keep open at all reasonable times for
the inspection of any duly authorized ofiicer of Lessor,
the leased premises and all surface and underground
improvements, works, machinery, ore stockpiles,
equipment, and all books, accounts, maps, and
records relative to operations, surveys, or
investigations on or under the leased lands.

Lessee shall allow Lessor access to and copying of
documents reasonably necessary to verify Lessee
compliance with terms and conditions of the lease.

While this lease remains in effect, information
obtained under this section shall be closed to
inspection by the public in accordance with the
Freedom of Information Action (5 U.S.C. 552).

$ec. 7. BAMAGES TO PROPERTY AND GONDUGT
OF OPERATIONS - Lessee shall comply at its own
expense wilh all reasonable orders of the Secretary,
respecting diligent operations, prevention of waste,
and protection of other resources.

Lessee shall not conduct exploration operations,
other than casual use, without an approved
exploration plan. All exploration plans prior to the
commencement of mining operations within an
approved mining permit area shall be submitted to the



r rl

authorized officer.

J**see shall carry on all operations in accordance

-with 
approved methods and practices as provided in

the operating regulations, having due regard for the
prevention of injury to life, health, or property, and
prevention of waste, damage ordegradation any land,
air, water, cultural, biological, visual, and 

- 
other

resources, including mineral deposits and formations
of mineral deposits not leased hereunder, and to
other land uses or users. Lessee shall take
measures deemed necessary by Lessor to
accomplish the intent of this lease term. such
measures may include, but not limited to, modification
to proposed siting or design of facilities, timing of
operations, and specifications of interim and final
reclamation procedures. Lessor reserves to itself the
right to lease, sell, or othenrvise dispose of the surface
or other mineral deposits in the rands and the right to
continue existing uses and to authorize future uses
upon or in the leased lands, including issuing leases
for mineral deposits not covered hereunder and
approving easements or rights-oFway. Lessor shall
condition such uses to prevent unnecessary or
unreasonable interference with rights of Lessee as
may be consistent with concepts of multiple use and

-Frultiple 
mineral development.

- Sec. I PROTECTTON OF DTVERSE TNTERESTS,
AND EQUAL OppORTUNtTy - Lessee shail: pay
when due alltaxes legally assessed and levied under
the laws of the state or the united states; accord all
employees complete freedom of purchase; pay all
wages at least twice each month in lawful money ofthe united states; maintain a safe worliing
environment in accordance with standard industry
practices; restrict the workday to not more than 6
hours in any one day for underground workers, except
in emergences; and take measures necessary to
protect the health and safety of the public. No peison
under the age of 16 years shall be employed in any
mine below the surface. To the extent fl'rat laws of
the state in which the lands are situated are more
restrictive than the provisions in this paragraph, then
the State laws apply.

Lessee will comply with all provisions of Executive
Order No. 1124O of September 24, 1965, as
amended, and the rules, regulations, and relevant
orders of the secretary of Labor. Neither Lessee nor

+:r,,-,,., "T 
s u b co ntra cto rs s h a | | ma i nta i n se g reg ated

Sec, 9.(a) TRANSFERS
(Check the appropriate space)

X ,. This lease may be transferred in whole or in

part to any person, association or corporation
qualified to hold such lease interest.

This lease may be transferred in whole or in
part to another public body, or to a person who
wifl mine the coal on behalf of, and for the use
of, the public body or to a person who for the
limited purpose of creating a security interest in
favor of a lender agrees to be obligated to mine
the coal on behalf of the public body.

This lease may only be transfened in whole or
in part to another small business qualified under
13 CFR 121 .

Transfers of record title, working or royalty interest
must be approved in accordance with the regulations.

(b) RELINQUISHMENTS - The Lessee may
relinquish in writing at any time arl rights under thii
lease or any portion thereof as piovided in the
regulations. Upon Lessor,s acceptance of the
relinquishment, Lessee shalr be rerieved of all future
obligations under the lease or the relinquished portion
thereof, whichever is applicable.

Sec. 10. DELIVERY OF PREl|ilI$Es, REIUIOVAL oF
llllAcHlNERY, EQUIPMENT, ETG. - At such times as
all portions of this lease are returned to Lessor,
Lessee shall deliver up to Lessor the land leased,
underground timbering, and such other supports and
structures necessary for the preservation of the mine
workings on the leased premises or deposits and
place all workings in condition for suspension or
abandonment. within 180 days thereof, Lessee shall
remove from the premises all other structures,
machinery, equipment, tools, and materials that it
elects to or as required by the authorized officer. Any
such structures, machinery, equipment, tools, and
materials remaining on the leased lands beyond 1g0
days, or approved extension thereof, shali become
the property of the Lessor, but Lessee shall either
remove any or all such property or shall continue to
be liable for the cost of removar and disposal in the
amount actually incurred by the Lessor. lf the surface
is owned by third parties, Lessor shall waive the
requirement for removal, provided the third parties do
not object to such waiver. Lessee shalt, prior to the
termination of bond liability or at any othertime when
required and in accordance with all applicable laws
and regulations, reclaim all lands the surface of which
has been disturbed, dispose of all debris or solid
waste, repair the offsite and onsite damage caused
by Lessee's activity or activities incidental thereto, and
reclaim access roads or trails.

Sec. 11. PROCEEDINGS tN CASE OF DEFAULT -



ar

lf Lessee fails to comply with appricable laws, existing

^ 
rqgulations, or the terms, conditions and stipulationi

lof this lease, and the noncompliance continues for 30

-days 
after written notice thereof, this lease shall be

subject to cancellation by the Lessor only by judicial
proceedings. This provision shall not be construed to
prevent the exercise by Lessor of any other legal and
equitable remedy, including waiver of the default. Rny
such remedy or waiver shalf not prevent later
cancellation for the same default occuning at any
other time.

$ec. 12. HEIRS AND SUCGESSOR$ - tN-
INTEREST - Each obligation of this lease shall extend
to and be binding upon, and every benefit hereof shall
insure to, the heirs, executors, administrators,
successors, or assigns of the respective parties
hereto.

$ec. 13. INDEMNIFTGATION - Lessee shatl
indemnify and hold harmless the united states from
any and all claims arising out of the Lessee's activities
and operations under this lease.

Sec. 14. SPECTAL STATUTES - This tease is
subject to the Federaf water poilution controlAct (33

l!,E,C 1151 - 117S); the Ctean Air Act (42 U.S:C.
!n 857 et seq.), and to af l other applicabld laws

pertaining to exploration activities, mining operations
and reclamation, including the surface Mining control
and Reclamation Act of lgt7 (90 U.S.C. 120i etSCg.)

Sec. 15. SPECIAL STIPULATTONS -

SEE ATTACHED STIPULATIONS
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SPECIAL STIPULATIONS FOR UTU-63214
MODIFIED COAL LEASE

1' 
Th: lesulalory Authority shall mean the State Regulatory Audrority pursuantto a cooperative agreement appoved under 30 CFRPart 745 or in the absence of a cooperative agreemen! office of surface Mining me autrorioc orr"er (Aoi shall mean oe st"tDircctor, Bureau of Land Management. The Ao of the surfaceltanagemoi ngpnci srrJimean ttre iorcst supervisor, rorestservice. surhce Management Agency for private surface is the Bureaiof l,and fuan-agemeni. For adjoining pri""t" r-i, ,"itr,

Federai minerais and which primarily involve National Forest Sewice issues, the rorest Sirvice win have-dre l&'for en"imnm-,t"t
analysis and when necessary, documentation in an environmental analysis *4 

",tt* 
nr"omty, docgmentatiom in an enniron1nelt"l

lss€ssment or environmental impact stEbment

2' fie Ao, of the Bureau of Land Management, office of Surface Mining (Regulatory Authority) and fie Surface Management
Agenry (Forest Service) respectively, shall coordinale, as practical, rcgul*ion oimirrini operaions ano assosided activitiB on tfie
leas€ ar€a-

3' ln accordance with sec. 523 (b) ofthe *surface Mining conhot and Reclamation Act of I 977,. surface mining and reolamationoperations conducEd on this lease ar€ to conform with th- requiremenb of this Ac.t and ; subject to compliance with the offic€ ofsurface]vlining Regulations, oras applicable, a Utah program equivalent approveo unao coofiame agreement i, accordance withSec. 523(c). the United States Govemment does not o,ar*nt tt ut ut" .ntit" t"ot o,itt uu .u_[ptiut" ti rnining.

4' Federal Regulations 43 cFR 3400 pertaining to coal Management make prcvisions for dre Surface Management Agency, thesurface of which is under the jurisdiction_ofany Federal agency odrerthan tlre Department or interio., to conJni;il;il;d ;prescribe conditions to insure the use and protection ofthi lands. All or part ofttris l"*. .ont ior 6nur gt" .ora"e or*f,u, 
"r"4anaged by the United shr€s Depafiment of Agricultule, Forest Service, Fishlake Narional Forest

I
Yhe following stipulations perbin to the lrssee responsibility for mining operations on the lease area and on adjacent ar€as as maybe specifically designated on Netional Fore.st Systsm lands.

5' Before undertaking activities that may disturb the surface ofpreviously undisturbed leased lands, the lessee may be requircd toconduct a cuftural rcsource inventory and a paleontological appraisal offre arcas to be distgrUed. rhese snrdies strail b" ;Jr"Ed
by qualified professional cultural resource speciatisr orqualified paleomorogfuts, as apprctide, anda report prcpared it r,td;;findings' A plan will then be submited making rccommindationi ror the pJrcction di, or'roruro to be taken to mitigab impactsfor identified cultural or paleontological resources.
If culturalrcsources or paleontological re-mains (fossils) ofsignificant scientific intsrest ar€ discovercd during operarions underthis
lease, the lessee prior to disturbance shall, immediately bring them to the atrcntion of the appropriate authoicJs. til;t&;i
remains ofsignificant scientific interest do not include leaves-, fems, or dincaur tracks comnionlv encoun6rcd during undergrround
mining operdions.

The cost ofconducting the inventory, preparing reports, and carrying out mitigating measurrs shall be bome by the lessee.

6' Iflhere is reason to believe that Threatened or Endangered (t&E) spocies ofplants or animals, or migratory bird species ofhighFederal interest occur in the area" the_Lessee shall be requirei to conduct an intensive field inv"ntory ortn" 
"te" 

to u" oirturf,a
and/or impacted' The inventory shall be conducted by aqualified specialist and a report oirrnJings wiil ue pr€par€d. e pra, rniriu"preparcd making recommendalions for tlre protection ofihese species or action necessary to miiigate the diJturbanc€.'

The cost ofconducting the inventory, preparing reportq and canying out mitigating measurcs shall be bome by the lessee.

AT!. tY. thall be required to perform a study to secure adequate baseline data to quantify the existing surf*e rcsources on and

=:::1P 
* 1.-.: 1I1 Exi:tlnc data may be used if such d& are adequde for the intenaea purftes. nt. rtuai.rt"iiu"

adequate to locate' quantiry' and denonstate the intenelationship ofthe geolory, topography, surnce ana gouna w*er ili;td,
vegetation and wildlife. Baseline data will be established so that ftture progims or-ouervation can be-incorporded ; *gfi;
intervals for oomparison.



8. Powerlineslsed in conjunotion widr the mining ofcoal from this lease shall be constructed so as to provide adequde protestion
.jpr raPtorc and other large birds. When feasible, powerlines will be located at least 100 yards from public roads.

V rhe limited area available for mine facilities at the coal outcrop, st€ep topography, advers€ winter wedrer, and physical
limitations on the size and design ofthe access road, are factors which will detemini G uttimate size ofthe surface area utiiiaA for
the mine. A site specific environmen al analysis will be prepared for each new mine site dwelopment and for major modificafions
to existing developmenb to examine alternatives and mitigate conflicts.

10. Consideration will be given to site selection to reduce adverse visual impacB. where altemdive sites arre available, and each
altemative is technically feasiblg the altemafive involving the least damage to the scenery and other r€sources shall be selected.
Permanent structur€s and facilities will be designed, and screening techniques ernploy{ to reduce visual impacts, und ;h;;
possible achieve a final landscape compatible with the natural surroundings.- ttre creatlon otunusual, objectionable, or unnatural
land forms and vegetrtive landscape features will be avoided.

I I . The Lessee shall be rcquired to establish a monitoring system to locate, measure, and quanti$ the progressive and final effects
ofunderground mining activities on_lhe topographic surface, underground and surface hydrobry ana veg6tation. The monitorin!
system shall utilize techniques which will provide a continuing record ofchrnge over time mO aianarvticat rnetrod for location anl
measurement ofa number ofpoints over the leas€ ar€a The monitoring shall incorporate and be an ottension ofthe baseline data.

I 2' The lessee shall provide for the suppression and control offirgitive dust on haul roods and at coal handling and stolage faoilities.
on Forest Development Roads (FDR), lessees may perform their share ofroad maintenance by a commensur& share agreement if

a significont degree oftaf;fic is generded that is noi relaed b ttreir activities.

| 3 
' -Except 

atspecifically approved localions, underground mining operations shall be conducted in such a manner so as to prevent
surface subsidence that would: ( I ) cause the creation ofhazadous conditions such as potential escarpmenf Ainre ana UnasfOeq 1Zj

d_T.gl|:j: :1is-tjJ'F,:u*c€ 
sructures' and (3) damage or alter the flow of perennial sheams. ihe lessee stall provide rp.;ih;

Itasures for the protection of escarpments, and determine corrective measures to assure thc hazardous conditions are not cLafied,

I 4' In order to avoid surface disturbance on steep canyon slopes and to prcclude the need for surface accesg all surface breakoub
for ventildion tunnels shall be constructed from inside the mine, €xc€pt at specifically approved locations.

15. Ifremoval oftimber is requir€d for clearing ofconstruction sites, etc., such timber shall be removed in accordance with the
regulations ofthe surface management agency,

16. The coal contained within, and authorized for mining under this lease, shall be extactcd only by underground mining methods.

17. Existing Forest Service owned or permitted surface improvunenb will need to be protected, resbr€4 or r€placed b provide fur
the continuance ofcurrent land uses.

l8' In-order to protect big game wintering areaq elk calving and deer fawning area$ sagegrouse stuting areaq and other critical
wildlife habitat and/or activities, specific surface uses oubide the mine devetoi'rent area-ntiy ue curtailed-rluring specirrc periJs or
the year.

t 9. Support facilities, sfuctures, equipmen! and similar developments will be removed from the lease area within 2 years afurthe
final termination ofuse of such facilities. This provisior shali apply unless the requirement of Section l0 oftheiease ro* i.
applicable. Disturbed areas and tlose areas previously occupied by such facilities will be stabilized and rehabih'aed, drainages
reestablished, and the arcas rctumed to a premining land use.

20' The L€ssee at the conclusior ofthe mining operrtion, or d odrer times as surface dishrrbance r€lded to mining mry occur, will
Jlo: all damaged' disturbed, or displaced corner monuments (section comers, quartsr comerq erc.) their ac*sories ald
JF€ndsges (witness rees, bearing trces' etc.), or rcstorc them to their original condition and location, or d other locations that meet

the requiremenK ofthe rechngular surveying system. This work shall bi conducGd at dre expense ofthe Lessee, by BLM to ;;
standards and guidelines found in the Manual of Surveying tnstructions, U.S. Deparunent ofinterior.



.(

21. The Lessee, d his expense, will be responsible to replace any surface and/or developed gound water sources identified for

-Rrotection, 
thatmay be lost or adversely atrected by mining operations, with w&r from an altemde source in sufficient quantity and

lality to maintain existing riparian habitat, fishery habitat, livestock and wildlife use, or other land uses (authorized by lO-Crn

-Jl).
22. The Licensee/Permitbe/kssee must comply with all tlre rules and rcgulations of the Secretary of Agriculture set forth ar Title
36' ChaFer II, ofthe Code of Federal Regulations goveming the use and manqganent ofthe National Forest System (NFS) when
not inoonsisbnt with the rights granted by the Secretary ofthe Interior in the Iicense,/permit/lease. The Secretany ofligricultur€t
rules and regulations must be complied with for (l ) all use and oooupancy ofthe NFS prior to approval ofa permit/operafron plan by
the Secretary of lnterior, (2) uses of all existing improvemenq such as Fore,st Devilopment noaas, witttin and outside tire area
licensed, permitted or leased by the Secr€tary oflnterior, and (3) use and occupancy offreUfs not authorized by a permiUoperation
plan approved by the Secretary ofthe lnterior.

All matters related to tlris stipulation are to be addressed to:

Forest Supervisor
Fishlake National Fore.st
I | 5 East 900 Nordt
Richfield, Utsh E4701

Telephone No,: 435-896-9233

who is the aufiorized reprcsentative ofthe Secretary of Agriculture.

23. Notwiftstanding the approval of a resource recovery and prrotection plan by the BLM, lessor

4serves the right to s€ek damages against the operalor/lesee in the eveni 1q Oi operarornessee fails
lachieve maximum economic recovery [as defined ar43 cFR 934s0.0-5(21)] ofthe recoverable

-al 
reserves or (ii) the operator/less€e is determined to have caused a wasting of rccoverable coal

reserves. Damages shall be measured on the basis ofthe royalty that would hive been payable on the
wasted or unrccovered coal.

The parties recognize that under an approved R2p2" conditions may require a modifrcdion by the
operator/lessee of drat plan. In tfie event a coal bed or portion drereof b not to be mined or is
rendered unminable by the operation, the operaior shall submit appropriatejustifioation to obtain
approval by the Ao to leave such resewes unmined. Upon approval by the Ao, such coal beds or
portions thereofshall not be subject to damages as described above. Further, nothing in this section
shall prevant the operdor/less€e from exerrising its right to relirquish all or a portioi ofthe lease as
authorized by sbtute and regulation.

In the event the Ao determines that the R2P2 modification will not attain MER resulting fiom
changed conditions, the AO will give proper notice to the operator/lessee as rcquired under applioable
regulations. The AO will order a new R2P2 modification if necessary, identifiing additional-reserves
to be mined in order to attsin MER. Upon a final adminisfrative or judicial ruling upholding such an
ordgred 

_1nod!fication, any reserves left unmined (wasrcd) under flar ptan witt oeiuuiect to iamages
as described in fhe first paragraph under this section.

subject to ore right to appeal hercinafter set forft, payment ofthe value ofthe royalt5r on such
unmined rccoverable coal reserves shall become due and payable upon deErmination by dre AO that
the coal rssewes have been r€ndercd unminable or at such time that tfte lessee has demonstrated an

4willingness to extract the coal.

f-The BLM may orforce this provision either by issuing a written decision requhing payment ofthe
MMS demand for such royaltieg or by issuing a notice of non-compliance. A decision or notice of
non-compliance issued by the lessor that payment is due under this stipulation is appealable as
allowed by law.



tf

24' wAsrE cERTtFlcATloN: The lcssee shall provide upon abandonment, trensfer ofoperation, assignment ofrights, sealingja mined area and prior to lease relinquishmen! ceftification to the lessor t ni, las.o upon'a complae search ofall the recods forUe lease and its associated mine operation(s), and upon Lessee's and fru oprr.tot;. tnofi.a} orpast mining oper*i;";-.dfi;
with the lease, therc has been no reportable quantities ofhazadous gubst cer per 1ao cr[:oz.+t or uscd oit [as per utah stat€Management Rule R-3 l 5- t 51, discharged, deposited or released witlrin the t"us"reither on the surface or undergrou,ia, *Jl,ri rliremedial actions necessary have been taken to protect human health and fre environment ,rittr respect to any such substances.l*ssee must additionally provide.to the lpssor a complete list of all hazardous substances and hazardous maleriats and their
9.h"li""l Abshact Registry Numberc' and.the oil and petoleum producb used or stored on, or delivertd to, the lease. Suchdisclosure will be in addition to any other disclcure rcquited by lu* o. 

"gror"nt. 
- - -- -"'

25' UNDERcRot ND INSPECTION: Atl safe and accessible areas shatl be inspect€d prior to being
sealed- The lessee sharr notifr rhe Authoriad officer in writing 30 days prior to .fie .*riiJ"r-v
arcas in the mine and state the reason for olosure. hior to sealJbeing irui into prr"", tlt" i"s'see srran
inspect the area and dooument any equipment/machinery, hazardousiubstan*i 

"",i "r"a " *,a r,
to be left underground. The AO may participate in this inspection.

Ity^gurnoy orttis inspection will be: (l) to provide documentation for mmpliance witfi 42 U.S.c.
9620 s€ction I 20(h) and Utah sbte Managernent Rule R-3 I 5- I 5, and to assnre thd cetific;;n will
be meaningful at the time of lease rclinquishment, (2) to document the inspection witfi a mine map
showing locatior of equipment/machinery (modet, i1fo of fluid, amount re,naining bafte;i;; 

"rc.)that is pnDpoeed to be reft underground. in addition, ihese ircms win be photogrgpi"o ntirru rr.rot
expense and shall be submitted to the Authorized offrcer as part of the ocrtincation. me
abandonment ofany equipment/macrrinery sha[ be on a case'by case basis and shan not be
accomplished unless the Authorized offrcer has granted a written approval. Any on-lease dispoeal of
non-coal waste must comply with 30 CFR gEl2.S9.

:' coB VENT BoREHoLES. The lessee shall submit a gob vent borchole plan for approval by the Ao as part of anR2P2 for all gob vent boreholes. The plusging portion of dre plai must meet 43 crn i+sai?IXA as a minimum. If variationsto the approved plugging procedures are necessary, they shatl also be appro"ed by dt; Ao i;-Jiiting prior to implernentation ofthe procedures.

27 ' FAIR MARKET VALUE BONUS: Pursuant to 43 cF R3432.2(c),*fr're lands applied for shall be added to theexisting lease without competitive bidding but the United states shall reoeive tfte fair mani.ervalue ofthe lease ofthe addedIands, 
-either 

by cash payment or adjustment ofdre royalty applicable to the lands added to the teas€ ty the modification."Thelefore' the llssee will pay the fairfiarlct value (FMV; bonus payment for the coal resources mined in the area of Federalcoal lease modification (sL062583) Tract 2, in the amount of $t is,ooz, prior to rt;;;i;';; ,oain*tion Juini i."t z tolease Sl-0625E3.- A payment of$|59,333 witt be due prior to one year annivenary orure approval ofthe modification and afinal payment of $ t 63J33 will be required to be paid prior to the second yerr -nin ls*y orin" approval of the modificdion.Finally, an additional bonus paynent will be due ior tlie coal resources minea on the ueas cornprised of Federal coal 1easemodification acreage added to coal leases SL_ 062583 (Tract 2), UTuazoso (Tract 2j ana uril63zra gnt 3), whichexceed 6,9300fl) tons mined, at a rate of $.35 per ton lor the actual tonnage ,irin.a, 
"A;urea -nuany uiing the i.t. S. Bureauof Labor statistics cPl west urban Energr Indix; or ifdrat index is not aGnatb an inaeittrai is mutually agreed to by fre

lessee afld the authorized officer will be used. . Payment of tlris part of the FMV at the .p""iit"a- ratr *a tonnage mined will
be on 0re schedule requind for payment of poduciion royalties to the uinerah M;"g;;;s".ice (MMS). The lessee willclearly indicate which portion ofthe payment is for royafu and what is for the r".* uJ"". p"vr."t
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PART I.

THls lloDrFrED coAL LEASE is enbred into on 

-, 

by and betrcen the uNlrED STATESoF AilERIGA, he'"inafter cail€d the Lessor, tfiud d; Bu.au of Land nrin"g.,nenilno
Canyon Fuel Company LLC
clo Ark Land Company
City ptae One, Suite 300
St. Louis, MO 63141

hereinafter called Leesee.

This modified lease shall Etain the efiactive date of Octoberl,1981 , of the originat GOALLEATSEUTU'47080' and iseffec{ivefora period.of 'l0yearsfronr thedateof t'"r"!1r""9. ti"djr"[n"nt,a-*a oaofir,2001 and for so long thereafter as coal is prcduced in commerciat quantities frorn thil"a"eo lands, subj€ct breadjustment of lease terms at the end of inch 10 year rease perioci thereafter.

Sec. 1. This lease is issued
appropriate Act or Acts.)

pursuant and subject to the terms and provisions (NOTE: Check the

-. 
rc! Mineral Lands LeasingActof 1920, as amended,41 stat. /|it7,30 U.s.C. 1g1-2g7, hereinafterrefenedas the Act:

- Mineral Leasing Act forAcquired Lands of 1947, 61 sbt. 913, 30 u.s.c. 3s1-3s9:

and to the regulations and form€l ord€B of.the s€cretary of the Inbriorwhich are now or hereafier in force, whennot inconsistent with the express and specific provisioni herein.

Sec' 2' Lessee as the holder of.Coal I iase uTU- 47080, issued efiective oclober 1, 19g1 , was granted theexclusivo right and privilege b.drill fur, mine, extract, Emo\re or oth"*b. p..esJani'oi'Jpase oture coal depo6jbin, upon, or under the lands described belour as Tract j.

Ilt^f:T.jl:"1*?31"^1ql"il market valu€, rents and royaltie to be paid, and the conditions and coyenanrs to
5,"**,=p:j.^:L1"g:l"p!_qr_"1t"-.nd teases t6 i"s*;id;il;i";'ifri.no privirere to dril for,r v . avl

lllll.Tt:_.J' t^*Iove, or otherwfse procels and dispose of the coat del"rii"il, 6;;:;;below as Trqct 2.

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF 1AND MANAGEMENT

MODIFIED COAL LEA$E

Tra.ct 1:
T.21 S., R.4 E., SLM, UtAh

Sec. 25, all;
Sec. 36, N%;

Tract 2:
7.21 S., R.4 E., SLM, UtAh

Sec. 35, Eyz, E%SW1fe;

Serial No._UTU-42080_

Date of Lease_October 1, 1gB1

*
-t

T. 21 S. R. 5 E., SLM,
$ec. 30, lots 2-4,

r.,*H#*f,'#

T . 22 S., R. 4 E,, SLM, UtAh ,9'!
Sec. 2, fots 1 -4, SyzNEyt,

N%SW%;
Sec.3, NE%SE%.

containing 1'953.73 acres., more or less, together Wth the dgtfi to corctruct such works, buildirqs, plants,
structur€s' equipment and apptiances and the right to use Euch on-tease fghts*-way wltici, mei l" nec6i#rv jLi



I

convenient in the exercise-of lheris-lF^ard privileges granbd, subjoc{ to the conditions her€in provided.
Pail ll. TERMS AND CONDTTTONS set tortir in tne reguhii;ns.

]"". 1.(a) RENTAL RATE - Lessee shatl pay The stipuletions established in an LMU approval in

- Lessor_t€ntal annually and in advance for each acre effect at the time of LMU approval or modifrcation will
or ftac'tion thercof during the continuance of tle lease supersede the relevant iiri:onsistent trerms of this
at the rate of $3.00 per acre for each lease year. lease so long as the lease remains committed to the

LMU. lf the LMU of which this lease is a paft is{b) RENTAL CREDITS - Rental shall not dissolved, the leas€ shallthen be subj€ct to th; tease
be credited against either production or advance terms which would have been applied-if the lease had
royalties for any year. not been included in an LMU.

This lease was placed in the SUFCO LMU effectiveSec.2.(a) PRODUCTION ROYALT|ES - The April 2, 1990.
royaltyshall beSpercentofthevalueofthecoat as Sec.6. DOCUIf,ENTS, EVIDENCE AND
:€t fotth in the regulations. Royalties ar€ due to INSPECTION - At such times and in such form as
Lessor the final day of the monih succeeding the Lessor may prescribe, l€ssee shall fumistr C*aited
c€lendar month in wtrich the royalty oblig;tion #?m9ntB sho,ving the amounts and quatity of atiaccrues. products rernoved and sold from the baie, the

proceeds therefrom, and the amount ueed for(b) ADVANCE ROYALIES - Upon produciion purposes or unavoidably lost.
request by the Lessee, the authodzed officer rirav
accept, for a total of not more than 2(r years, th6 Lessee shall keep open at all reasonable times for
payment of advance royallies in lieu of continued the inspection of any duly authorized offcer of tessor,
operation, consistent with the regulatione. The the leas€d premises and all surface and underground
adyancg royalty shall be based on a percent of the improvements, works, machinery, ore stoc-tpites,
value of a minimum numberof tons determined in the equipment, and all books, acc6unb, maps,'and
manner established by . the advance oyalty records elative to operations, survdys, or

l egulations in effect at the time the Less€€ requ-esti investigations on or under the leased lands. ' '

-pproval 
to pay advance royaltiee in lieu of contlnuedoperation. Lessee shalt allorv Lessor acce$e to and copying of

_ | 1O Veqry @ublic Larv 109-58) documents reasonably n€aessary to verify'ies-see
Sec. 3. BONDS - Lessee shall maintain in the proper compliance with terms and conditions of th6 lease.
office a bond in the amount of $1,6{D,000 if lan'ds ire
added to the existing LMU. The authorized officer While this lease remains in effect, information
may require an increase in this amount when obtained under thie section shall be closed to
additional coverage is determined appropriate. insp€ction by the public in accordance with the

Freedom of lnformation Ac{ion (S U.S.C. 5S2).
Sec.,f. DILIGENCE - This tease achieved diligent
dovelopment Februaryl,2003,andissubjecttdthe Soc.7. DAISAGESTOPROPERWANDCONDUCT
conditions of continued operation. iontinued OF OPERAIONS - Lessee shall comply at its own
operalion may be excus€d when operations under the expense with all reasonable orders of tire Secretary.
lease are ir{emrpted by strikes, the elements, or l€specting diligent op€rations, prevention ot wastii
cagualtie6 not attributable to the Lessee. The Lessor. and protec'tion of other resources.
in the public interest, may suspend the conclition oi
continued - operation upon payment of advance Lessee shall not conduct exploration operations,
royalties in accodance with fie regulertions in other than casual use, without an 'approved

existence at the time of the suspension. exploration plan. All oeloration plans prioi-to the
commen@ment of mining operaiions within an

The Lessor reserves the po\,yer to aseent to or order approved mining permit area shall be submitbd to the
the suspension of the brms and condltions of this authorized ofiicer.
lease in accordance with, inter glia, Sec{ion 39 of thejlineral Leasing Act, 30 U.S.C. 209. Lessee shall carry on all operations in accordance

f_ with approved methods and pracfices as provided in
-Sec. 5. LOGICAL llllNtl'lc UillT (t"tu)- Eitherupon the operating regulations, having due r€gard for the

approval by the Lessor of the Lessee's applicatioir or prwention of injury to life, health, or property, and
at the direction of the Lessor, this base shill become pFvention of waste, damage or degradation any land,
an LMU or part of an LMU, subject to the provisions aii water, cultural, biological, visual, and 

-offrei



'r'

resources, including mineral deposits and formations
of mineral deposits not leased hereunder, and to

]tner tand uses or users. Lessee shalf take

-measures 
deemed necessary by Lessor to

accomplish the intent of this lease term. such
measures may include, but not limited to, modification
to proposed siting or design of facilities, timing of
operations, and specifications of interim and final
reclamation procedures. Lessor reserves to itself the
right to lease, sell, or otherwise dispose of the surface
or other mineral deposits in the lands and the right to
continue existing uses and to authorize future-uses
upon or in the leased lands, including issuing leases
for mineral deposits not covered hereunder and
approving easements or rights-of-way. Lessor shall
condition such uses to prevent unnecessary or
unreasonable interference with rights of Lessee as
may be consistent with concepts oJ multiple use and
multiple mineral development.

sec. I PRorEcTroN oF DrvERsE rNTEREsrs,
AND EQUAL OppORTUNtTy - Lessee shail: pay
when due all taxes legalfy assessed and levied un'oer
the laws of the State or the United States; accord all
employees complete freedom of purchase; pay all
wages at least twice each month in lavtrful money of

1,the. United States; maintain a safe working
$nvironment in accordance with standard industr!

practices; restrict the workday to not more than g
hours in any one day for underground workers, except
in emergences; and take measures necessary to
protect the health and safety of the public. No peison
under the age of 16 years shall be employed in any
mine below the surface. To the extent that laws of
the state in which the lands are situated are more
restrictive than the provisions in this paragraph, then
the State laws apply.

Lessee will comply with all provisions of Executive
Order No. 11240 of Septernber 24, 1965, as
amended, and the rules, regulations, and relevant
orders of the secretary of Labor. Neither Lessee nor
Lessee's subcontractors shall maintain segregated
facilities.

Sec. 9.(a) TRANSFERS
(Check the appropriate space)

This lease may be transferred in whole or in
part to any person, association or corporation
qualified to hold such lease interest.

This lease may be transferred in whole or in
part to another public body, or to a person who
will mine the coal on behalf of, and for the use
of, the public body or to a person who for the
limited purpose of creating a security interest in

favor of a lender agrees to be obligated to mine
the coal on behalf of the public body.

This lease may only be transferred in whole or
in part to another small business qualified under
13 CFR 121.

Transfers of record tifle, working or royalty interest
must be approved in accordance with the regulations.

(b) RELINQUTSHTUIENTS - The Lessee may
relinquish in writing at any time all rights under thii
lease or any portion thereof as piovided in the
regufations. upon Lessor's acceptance of the
relinquishment, Lessee shail be relieved of all future
obligations under the lease or the relinquished portion
thereof, whichever is applicable.

Sec. 10. DELIVERY OF PREM|SE$, REMOVAL OF
iliACHINERY, EQUIPMENT, ETC. -At such times as
all portions of this lease are returned to Lessor,
Lessee shall deliver up to Lessor the land leasedj
underground timbering, and such othersupports and
structures necessary for the preseruation 6f tne mine
workings on the leased premises or deposits and
place all workings in condition for suspension or
abandonment. within 180 days thereof, Lessee shall
remove from the premises all other structures,
machinery, equipment, tools, and materials that it
elects to or as reguired by the authorized officer. Any
such structures, machinery, equipment, tools, and
materials remaining on the leased lands beyond 1g0
days, or approved extension thereof, shali become
the property of the Lessor, but Lessee shall either
remove any or all such property or shall continue to
be liable for the cost of removal and disposal in the
amount actually incurred by the Lessor. If the surface
is owned by third parties, Lessor shall waive the
requirement for removal, provided the third parties do
not object to such waiver. Lessee shall, piior to the
termination of bond liability or at any othertime when
required and in accordance with all applicable faws
and regulations, reclaim all lands the surface of which
has been disturbed, dispose of all debris or solid
yvagte, repair the offsite and onsite damage caused
by Lessee's activity or activities incidentatthLreto, and
reclaim access roads or trails.

Sec. 11. PROCEEDTNG$ tN GASE OF DEFAUT-T -
lf Lessee fails to comply with appricabre laws, existing
regulations, or the terms, conditions and stipulationi
of this lease, and the noncompliance continues for 30
days after written notice thereof, this lease shall be
subject to cancellation by the Lessor only by judicial
proceedings. This provision shall not be construed to
prevent the exercise by Lessor of any other legal and
equitable remedy, including waiver of the default. Any

X.

-
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such remedy or waiver shall not prevent later
cancellation for the same default occuning at any

lothertime.

- Sec. 12. HETRS AND SUCCESSORS - tN-
INTEREST - Each obligation of this lease shall extend
to and be binding upon, and every benefit hereof shall
insure to, the heirs, executors, administrators,
successors, or assigns of the respective parties
hereto.

Sec. 13. INDEMNIFICAT|OH - Lessee shatl
indemnifu and hold harmless the united states from
any and all claims arising out of the Lessee's activities
and operations under this lease.

Sec. 14. SPECTAL STATUTES - This tease is
subject to the Federal water pollution controlAct (gg
U.S.C. 1151 - 1175); tne Ctean Air Act (42 U.S.C.
1857 et ses.), and to all other applicable laws
pertaining to exploration activities, mining operations
and reclamation, including the surface Mining control
and Reclamation Act of lgTT (90 U.S.C .1ZO1etggg.)

Sec. 15. SPECIAL ST|PULAT|ONS -

$EE ATTACHED STIPULATIONS



The United States of America

av fL/u t, Ba-/r.*

(Title)

,...ti/tof,p g 
.,

(Date)
,, ./!a t

(Date) '

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any
department or agency of the United States any false, fictitious or fraudulent statements or
representations as to any matter within its jurisdiction.

(Signature of Lessee) gning Officer)



SPECIAL STIPULATIONS FOR UTU.47O8O
MODIFIED COAL LEASE

l. The Regulatory Authority shall mean the State Regulatory Authority pursuantto a cooperative agreement
approved under 30 CFR PartT 45 or in the absence of a cooperative agreement, Office of Surface Mining. The
authorized officer (AO) shall mean the State Director, Bureau of Land Management. The AO ofthe Surface
Management Agency shall mean the Forest Supervisor, Forest Service. Surface Management Agency for
private surface is the Bureau of Land Management. For adjoining private lands with Federal minerals and
which primarily involve National Forest Service issues, the Forest Service will have the lead for environmental
analysis and when necessary, documentation in an environmentalanalysis and, when necessary, documentation
in an environmental assessment or environmental impact statement.

2' The AO, of the Bureau of Land Management, Office of Surface Mining (Regulatory Authority) and the
Surface Management Agency (Forest Service) respectively, shall coordinate, as pracfical, regulation ofmining
operations and associated activities on the lease area.

3. In accordance with Sec. 523 (b) of the "surface Mining Control and Reclamation Act of 1977,* surface
mining and reclamation operations conducted on this lease are to conform with the requirements ofthis Act
and are subject to compliance with the Office of Surface Mining Regulations, oras applicable, a Utah program
equivalent approved under cooperative agreement in accordance with sec. 523(c). the United States
Government does not warrant that the entire tract will be susceptible to mining.

4. Federal Regulations 43 CFR 3400 pertaining to Coal Management make provisions for the Surface
Management Agency, the surface of which is under the jurisdiction of any Federal agency other than the
Departrnent of Interior, to consent to leasing and to prescribe conditions to insure the use and protection ofthe
lands. All or part of this lease contains lands the surface of which are managed by the United States
Department of Agriculture, Forest Service, Fishlake National Forest.

The following stipulations pertain to the Lessee responsibility for mining operations on the lease area and on
adjacent areas as may be specifically designated on National Forest System lands.

5. Before undertaking activities that may disturb the surface of previously undisturbed leased lands, the lessee
may be required to conduct a cultural resource inventory and a paleontological appraisal of flre areas to be
disturbed. Tlrese studies shall be conducted by qualified professional cultural resource specialists or qualified
paleontologists, as appropriate, and a report prepared itemizing the findings. A plan will then be submitted
making recommendations for the protection of; or measures to be taken to mitigate impacts for identified
culfural or paleontological resources.



Ifculturalresources or paleontological remains (foasils) ofsignifrcant scientific inEr€st ar€ discovered during operations under this

A::3:H::fl:1,:,1$!ryt". shall, irnmediatety brinlthem to the arcntion or*r" ap.priate au*roities. iil"td"d;
|sillX"#flff:t scientific inter€st do not include leaveq ferns, or dinosaur tacks comrnoniy mcountered during undergriund

The cost ofconducting the inventory, preparing reporb, and carrying out mitigating measures shall be bome by the lessee.

6' Ifthere is reason to believe that Thr€atened or Endangered fi&E) species ofplanE or animals, or migra.tory bird species ofhighFederal interest occur in the uea,. the.Lessee_shatl be requirei to conduct an intensive field inventory ofthe arca to be disturbed
and/or impacted. The inventory shall be conduced by aqualified specialist ano a report oinnJings will be prcparcd. A plrr will bepreparcd making recommenddions for the protection of these species or action rdssrty to .itig"t, tt 

" 
disturbance.

The cost ofconducting the inventory, preparing rcports, and carrying out mitigating measures shall be bome by rhe bssee.

7'-The Lessee shall be required.to perform a study to secure adequate baseline data to quantifi the existing surface rcsources on andadjacent to the lease area Existing data mry be used if such data are adrq*tu f* ift"'#noro purp*o. The study shall beadequate to locate, quantiry, and demonsrate the inten€lcionship ofthe georiig,, t"p"g"piy, r"ra;;a s"""0 *Giila.r"g,,vegetation and wildlife. Baseline datr will be establisnea so that nrture-profrmr or-or."#aln .- t"-in*rpo12t a it-rrgufiiinErvals for comparison.

8' Powerlines used in conjunc.tion--}th the mining of coal from this lease shall be constructed so as to provide adequate pro@tionfor raptors and other large birds. when feasiblq powertines will be locared;6;id;;;;-fiom public roads.

9' The limited area available for mine facilities at tle coal oua. mp, steep topography, adverse winter weather, and physicellimitstions on the size and design ofthe access road, are factors which will oietrNi de ,iliit"atr size ofthe surfrce area utilized for

|}ll$f,r1ffieeft*e;xffi::,trffJ:T1,T'-ffilH,trtn;;i;;'il;;'bpmentandformaiormooiRcations
l0' consideration will be given to site selection to reduce adverse visual impacb. where alemative sites are availablg and eachaltern*ive is echnically feasible., th" 19t{"9 involving the least damage'to th".oo"ty *J otner resourpes slall be selected.Permanent structuEs and facilities will be designed, aniscreening techdd;il;;,6lAuce visual impacts, and wherepossible achieve a final landscape compatible witlr the natural sunoundings. The creation ofunusual, objectionable, or unn&rr8lland forms and vegetrtive landscape features will be avoided.

I I ' The L'essee shall be required to establish a monitoring system to locate! measur€, and quanti! the progressive and final efrectsof underground mining activities.on_rhe tropographic surdd, undergrounO *A *rA* lrylr"ld ana 
""i.tation. 

fi;;;b;;;
system shall utilize @hniques which willproride a continuing record ofchange wer timl and ai'analyticat metroo ror rocarion animeasurcment ofa number ofpoints over the lease area The monibring shall incorporate and be an extension ofgre baseline data"

l^2' The lessee shall provide forthe suppression and contol of fugitive duston haul rcads and d c.cl handling and sbnge facitities.on Forest Development Roads (FDR), lessees may perform their share ofroad ruinrcn"nce uy 
" 

*rmensurate shar€ agreement if
a significant degree oftaffic is generared that is not relatei to their activitiec

l3.-Except stspecificalty approved locations, underground mining operations shall be conduccd in such a manner so as b prevent
surface subsidence ftat would: ( t ) cause the creation ofhazardous ionditions such as pobndui escurp.ent ftilurc and landslides! (2)
cause damagelo existing surface shucturcq and (3) damage or alterthe flow ofp.*nni"t.tr"*r. The lessee shall provu",pu.iFi
measures for the protection ofescarpmenb, and daermine corrective measurcs io assure that hazardous conditions'are not 

"t"rJ.
l4' In order to avoid surface disturbance o_n,steep canyon slopes and to preclude the need for surface accesq all surface breakouslhr ventilation tunnels shall be constructed from inside the mine, o<cept at specifically approved locations.

'T5. If removal of timber is required for clearing of consfirction sites, etc., such timber shall be removed in accordance witlr the
r€gulations ofthe surface management agency.

16' The coal contained within, and authorized for mining under fiis lease, shall be extacted only by rmderground mining mehods



-L1 tl*lg_|"-t:f servil,orvledorpermittedsurfaceimprovemenbwillneedtobeprotscted,retored,orreplacedtoprovidefor

|'e continuance ofcurent land uses.

I 8' 
-ln^order 

to proteot big game winEring areas, elk calving and deer fawning area$ sagegrouse strutting area$ and other critioalwildlife habitat and/or activities, specific surface uses ousidi the mine develop.*t at"u-riv u" curtriled-<luring spooifrc perlois of
the year. .

| 9. Support facilitieq structures, equipment, and similar developmens will be removed fiom the lease area wifiin 2 yean after thefinal tennination of use of such facilities. This provision shali appty unless the requirenrcni or section t0 ofthe lease form isapplicable. Disturbed areas and those areas previously occupied $ such facilities will be stabilized and rerr"uiiimJ, u*i"g".
reestablished, and the areas refumed to a pnonining tand use.

20' The Lcssee at the conclusion ofthe mining operation, or at o6er times as surface disfurbance rptated to mining may occur, willreplace all damaged, disturbed, or displaced comer monumenb (section corners, qu"ter *rnr.q etc.) their aocecsories and
appendages (witness tr€es, bearing trees, ets.), or restore them to their original conaiiion ani tocation, or at other location, d;t;;;
the r€quir€menb of the r€ctangular_surveying system. fiis work shall bi conducted at the expense ofthe tessee, uy or,rra o thestandards and guidelines found in tre Manual ofSurveying Instsuctions, U.S. Department oiinterior.

2 | ' The Lessee, at his expense, will be re-sponsible to rrplace any surface and/or dweloped ground water sources identified forprotection, that may be lost or adv€rsely afFected by mining opercions, with waer from an atteriate source in suffrcient quantity *aquality to maintain existing riparian habitat, fishery habitat, iivestoclcanu wildlifr use, or other land uses (auth;;-by i;-cF,ii2st).

-12' The Licensee/Permitteey't essee must comply with all the rules and rcgulations ofthe secretary of Agriculture set forth at TitleJ' Chapter II, of the code of Federal Regulations goveming the use and management of the National rirest system Arlisj "h"iYot inconsistent with the righb granted uyttre socretary or6e Interior in tle li-censc/permit/lease. The secretary of Agricultrre's
rules and regulations rnust be complied with for ( | ) atl ise and occupancy ofthe NFs priorto approvat ora perrniuoperai|n ptan ufthe secr€tary of Interior, (2) uses of all existing improvem"ns, .uih as Rorest oevelopr"nt'io"as, *ittrin and;tsided;;;
licensed, permitted or leased by the Secretary of Inbrior, and (3) use and occupancy ofdre NFs not audrorizea uy a permivoperatioi
plan approved by the Secretary ofthe Interior.

All matrcrs related to this stipulation ar€ to be addr€ss€d to:

Forest Supervisor
Fishlake National Forest
I l5 East 900 North
Richfield, Utah E470t

Telephone No.: 435-896-9233

who is the authorized representative ofthe Secretary of Agriculture.

23. Notwithstanding dre approval ofa resource recovery and protection plan by the BLM, lessor
reserves the right to seek damages against tlre operdor/lessee in the event (l) the operator/lessee fails
to achieve maximum economic rccovery [as defined at 43 cFR $3490.G5(21)] of-the recoverable
coal reserves or (ii) the operator/lessee is determined to have caused a wasting ofrecoverable coal
rcsewes. Damages shall be measured on the basis of the royalty that would have been payable on the

^fsted or unrecovercd coal.

v
The parties recognize that under an approved Mp2, conditions may require a modification by the
operator/lessee of that plan. In the event a coal bed or portion ther€of is not to be mined or is
rendered unminable by the operation, the operator shall submit appmprie justifrcation to obtain
approval by the Ao to leave such reserves unmined. Upon approval by the Ao, such coal beds or



portions thereofshall not be subject to darnages as described above. Fur&er, nothing in this section
shall prevent the operalor/lessee from exercising its right to relinquish all or a portiqr ofthe lease as

lthorized 
bV statute and regulation.

In the went the Ao determines that the R2Ir2 modification will not attain MER rcsulting from
changed conditions, the AO will give proper notice to 0re operator/lessee as requircd under applicabte
rcguldions. The AO will order a new R2P2 modification if necessary, identiSing additional reeerves
to be mined in order to attain MER. Upon a final administrative or judicial ruling upholding such an
ordered modification, any reserves left unmined (wased) under that plan will be subject to damages
as described in the first paragraph under this section.

Subject to the riglrt to appeal hereinafter set forth, payment ofd|e value ofthe royalty on such
unmined recoverable coal reserves shall become due and payable upon deGrmination by the AO that
the coal reserves have boen rendered unminable or at such time that the lessee has demonsrarcd an
unwillingncss to extract the coal.

The BLM may enforce this provision either by issuing a written decision rcquiring payment ofthe
MMS demand for such royalties, or by issuing a notice of non-compliance. A decision or notice of
non-compliance issued by the lessor that payment is due under this stipulation is appeatable as
allowed by law.

24. WASTE CERTIFICATIoN: The Lessee shall provide upon abandonment, tansfer ofoperation, assignment ofrighb, sealing
ofra mined area and prior to lease relinquislrmen! certification to the lessor that, based upon a comptete search ofall Oi rrcorUs foi
the lease and its associated mine operation(s), and upon Lessee's and the operator's knowledge ofpost mining operations associded
with the lease, there has been no rcportable quantities of Lazardous subatancrs per (40 CFR 302.4) or used oil [as per Utah State

a[anagqnenl nub R'3 I 5- | 5], discharged, deposit€d or released within fre lease, either on the surface or undergroon4 .nd th* 
"llInedial actions-nec€s-sary have been taken to ptrot€ct human health and the environment with r€spect to any such subsbnces,

Ygss€! must additionally provide to the Lessor a complets list of all hazardous substances and hazardous materials and their
Chemical Abstact Registry Numbers, and the oil and pefioleum products used or stored on, or delivered to, thc tease. Such
disclosure will be in addition to any other disclosure required by law or agreement

25. IJNDERGROUND INSPECTION: All safe and accessible areas shall be inspected prior to being
sealed. The lessee shall notig the Aufiorized ofticer in writing 30 days prior to tfte sealing of any
areas in the mine and stde the rcason for closure. Prior to seals being put into place, the bisee shall
inspect the area and dooument any equipment/machinery, hazardous substancei, and used oil that is
to be left underground. The AO may participate in this inspection.

The purpose ofthis inspection will be: (l ) to provide documentation for compliance with 42 U.S.C.
9620 section 120(h) and Utah Strte Management Rute R-3 | 5-15, and to assurc that certifrcation will
be meaningful at the time of lease r€linquishmen! (2) to document the inspection with a mine mry
showing locafion of equipmenvmachinery (modet, type offluid, amount rernaining bdteries etc.)
thd is proposed to be Ieft underground. ln addition, these ibms will be photographed al fte t€ssee's
expense and shall be submitted to the Audrorized Offrcer as part ofthe c€rtification. The
abandonment ofany equipment/machinery shall be on a case by case basis and shall not be
accomplished unless the Authorized Officer has granted a writbn 4proval. Any on-lease disposal of
non-coal \vast€ must comply with 30 CFR $E17.89.

26. FAIR MARKET VALUE BONUS: Pursuant to 43 CFR 3432.2(c), 'the lands applied for shall be added to the existing
leas€ without competitive bidding but the United States shall receive the fair market value ofthe lease ofthe added landg

jlher by cas.h- paVment or adjustn€nt of the royalty applicable to the lands added to the lease by the modification." Thercforr,
J lessee will pay the fair market value (FMV) bonus paymcnt for the coal r€sources ofthe Federal coal lease modification

(UTU47080) Tract a iri the amount of $155,667, prior to approval of the modification which adds Tract 2 to lease U'IU-
470E0. A payment of$159,334 will be due prior to one year anniversary ofthe approval ofthe modificcion and a final
payment of$163,334 will be required to be paid prior to the second year anniversary ofthe approval ofthe modification.
Finally, an additional bonus payment will be due for the coal rcsourpes mined on the areas comprised ofFederal coal tease



modification acreage added to coal leases SL 062583 (Tract 2), UTU47080 (tract 2) and UTU-63214 (Tract 3), which
exceed 6,93O000 tons mined, d a rate of $.35 per ton for the actual tonnage mined, adjusted annually using the U. S. Bureau

I Labor Statistics CPI West Urban Energr Index; or ifthat index is not available an index that is mutually agreed to by the
f,ssee and dre authorized offrcer will be used. Payment of this part ofihe FMV at the specified rare and tonnage mined will be

on the schedule r€quircd for payment of production myafties to the Minerals Management Sen ice (MMS). The lessee will
clearly indic& which portion ofthe payment is for royalty and what is for the lease bonus pcyment.
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" UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

MODIFIED COAL LEASE

Serial No._UTU-63214_

Date of Lease_July 1, 1989_

to

o

PART I.

THls|f,oDlFlEDGoALLEASEisen|eredintoon-,byandbetweentheUN1TEDSTATES
oF AltlERlcA, hereinafrer called the Lessor, through the EureiuEil"Minagement, and

Canyon Fuel Company LLC
c/o Ark Land Company
Cig Place One, Suite 300
St. Louis, MO 63141

hereinafter called Lessee.

This modified leaee shall rctain the effec{ive date of July 1, 1989 , of the odginal coAL LEASE
UTU- 6321 4, and is effective for a perig! of 1 0 years from the date of fre last tease iadjustm€nt, dated July 1 ,2009 and for so long thereater as coal is produ-ced in commercial quantities ftom the r'eas* ralrai, 

-uoiJct 
td

readjustment of lease terms at fle end of each i0 year lease periocj thereder.

Sec. l. This leaso is issued pursuant and subject to the terms and povbions of the: (NOTE: Ch€ck the
appropriate Act or Acts.)

XX Mineral Lands Leasing Ad of 1920, as amended, 4l Stat. 437, 30 U.S.C. 181-287, hereinafter rebned
as the Act:

_ Mineral Leasing ActforAcquired Lands of 1947,6.1 Stat.913, 30 U.S.C. g51_gS9;

and_to the r€gulations and formal orders ofthe Secretary of the lnterior which are now or hereafier in force, when
not inconsistent with the express and specific provisioni herein.

Sec. 2. Lessee as the holder of Coal Lease UTU- 6321 4, issued effective Juty 'l , 1 989 , rrnas granted the exclusive
right and privilege to drill for, mine, e)ffact, remove or oth€rwise process antl dispbse otine cdar a"poeits ln, upon\
or under the lands described bdow as Tract 1 and Tract 2.

The Lessor in consideraton of fair market value, renb and royalties to be paid, and the conditions and corenanb b
be obs€rved as herein set torth, hereby granF€nd leases t6 Lessee th6 exclusive right and pjiyilqqto ddll for,
mine, extract, remove, or otherwise process end dispose of the coaldepoeits in, upon, 6r uaffie &inG
below as Tract.S ,/ \u. ,.;:JJ

,f+

Tract 1:
T. 21 S., R. 4 E., SLM, UtAh

Sec. 12, EUSE%;
Sec. 13, E%NE?I, STr;
Sec. 14, EyzSW%, SETI;
Sec. 23, E+, ETzWTz,
Sec. 24, all;

T.22 S., R. 5 E., SLM, UtAh
Sec. 3, lots 1-4, S%N'+, NE%SW%,

S%SW%, NYISEZ+ SW%$E%;
fots 1,2, S14NE1/a, SE%SE%;
NE%NE%;

Sec. 26, Wyz
Sec. 27, all;

Sec. 29, E%NE%, NE%SE%;
Sec. 30, lot 1, N%NE%;
Sec. 33, fots 2-4, NEy4, EyzNWya,

NEflSWTn, N'+SET+|
Sec. 34, all;

T.21 S. R. 5 E., SLM,
Sec. 15, Wrr;
$ecs. 16-21, a
Sec. 22, W'+;

Sec. 4,
Sec. 9,

nErtr*
Nov 1 s a0ffi



Sec. 10, W+NE%, NW%, N%SWl/lr:
Tract 2:
T.21 S., R. 5 E., SLM, UtAh

Sec. 10, SE%NW%, EYz WY4,
E%E%SW%NW%,
EYnEYaNW%SW%,
EIAEYISW%SW]/+.

Part II. TERMS AND CONDITIONS

Sec. l.(al RENTAL RATE - Lessee shall pay
Lessor rental annually and in advance for each acre
orfraction thereof during the continuance of the lease
at the rate of $3.00 per acre for each lease year.

(b) RENTAL CREDITS - Rental shall not
be credited against either production or advance
royalties for any year.

$ec.2.(al PRODUCTION ROYALTIES - The
royalty shall be I percent of the value of the coal as
set forth in the regulations. Royalties are due to
Lessor the final day of the month succeeding the

^r.cdlendar month in which the royalty obligation

ItFccrues.

(b) ADVANGE ROYALTIES - Upon
request by the Lessee, the authorized officer may
accept, for a total of not more than 20* years, the
payment of advance royalties in lieu of continued
operation, consistent with the regulations. The
advance royalty shall be based on a percent of the
value of a minimum number of tons determined in the
manner established by the advance royalty
regulations in effect at the time the Lessee requests
approval to pay advance royalties in lieu of continued
operation.

" 20 years (Public Law 109-58)
Sec. 3. BONDS - Lessee shall maintain in the proper
office a bond in the amount of $1,600,000 if lands are
added to the existing LMU. The authorized officer
may require an increase in this amount when
additional coverage is determined appropriate.

Sec. 4. DILIGENGE - This lease achieved diligent
development February 1, 2003, and is subjectto the
conditions of continued operation. Continued

^operation 
may be excused when operations under the

]ase are interrupted by strikes, tne elements, or

-casualties 
not attributable to the Lessee. The Lessor,

in the public interest, may suspend the condition of
continued operation upon payment of advance
royalties in accordance with the regulations in

Sec. 35, lots 1,2, WUNW%,N%SW%.
Tragl3:
T.21 S., R, 4 E., SLM, UtAh

$ec. 26, EYz, ETzSW%;
Sec.35, NW%, W%SW%.

existence at the time of the suspension.

The Lessor reserves the power to assent to or order
the suspension of the terms and conditions of this
lease in accordance with, inter, Aljg, $ection 39 of the
Mineral Leasing Act, 30 U.S.C. 209.

Sec. 5. LOGICAL MINING UNIT (Lil,lu) - Either upon
approval by the Lessor of the Lessee's application or
at the direction of the Lessor, this lease shall become
an LMU or part of an LMU, subject to the provisions
set forth in the regulations.

The stipulations established in an LMU approval in
effect at the time of LMU approval or modification will
supersede the relevant inconsistent terms of this
lease so long as the lease remains committed to the
LMU. lf the LMU of which this lease is a part is
dissolved, the lease shallthen be subject to the lease
terms which would have been applied if the lease had
not been included in an LMU.
This lease was placed in the SUFCO LMU effective
April 2, 1990.
Sec. 6. DOCUMENTS, EVIDENCE AND
INSPEGTION - At such times and in such form as
Lessor may prescribe, Lessee shall fumish detailed
statements showing the amounts and quality of all
products removed and sold from the lease, the
proceeds therefrom, and the amount used for
production purposes or unavoidably lost.

Lessee shall keep open at all reasonable times for
the inspection of any duly authorized officer of Lessor,
the leased premises and all surface and underground
improvements, works, machinery, ore stockpiles,
equipment, and all books, accounts, maps, and
records relative to operations, surveys, or
investigations on or under the leased lands.

Lessee shall allow Lessor access to and copying of
documents reasonably necessary to verifo Lessee
compliance with terms and conditions of the lease.

While this lease remains in effect, information
obtained under this section shall be closed to

containing 10,695.46 acres, mone or less, together with the right to construc.t such works, buildings, plants,
struclures, equipment and appliances and the right to use sucfi on-lease rig hbofrray which may be necessary and
convenient in the exercise of the righta and privileges granbd, subject to the conditions herein prwitied.



inspection by the public in accordance with the
Freedom of Information Action (S U.S.C. SS2).

U'sEC. 7. DAMAGES TO PROPERWAND CONDUCT
oF OPERATIONS - Lessee shafr comply at its own
expense with all reasonable orders of the secretary,
respecting diligent operations, prevention of wasti,
and protection of other resources.

Lessee shall not conduct exploration operation$,
other than casual use, without an approved
exploration plan. All exploration plans prior'to the
commencement of mining operations within an
approved mining permit area shall be submitted to the
authorized officer.

Lessee shall carry on ail operations in accordance
with approved methods and practices as provided in
the operating regulations, having due regard for the
prevention o-f injury to life, health, or property, and
prevention of waste, damage or degradation any'land,
air, water, cultural, biological, visual, and othei
resources, including mineral deposits and formations
of mineral deposits not leased hereunder, and to
other land uses or users. Lessee shall take
measures deemed necessary by Lessor to

^accomplish the intent of this lease term. such
I**rsures may include, but not limited to, modification

-to proposed siting or design of facilities, timing of
operations, and specifications of interim and f]nal
reclamation procedures. Lessor reserves to itself the
right to lease, sell, or otherwise dispose of the surface
or other mineraf deposits in the lands and the right to
continue existing uses and to authorize future-uses
upon or in the leased lands, including issuing leases
for mineral deposits not covered hereunder and
approving easements or rights-of-way. Lessor shall
condition such uses to prevent unnecessary or
unreasonable interference wilh rights of Lessee as
may be consistent with concepts of multiple use and
multiple mineral development.

$ec- I PRorEcTfoN oF DrvERsE TNTERESTS,
AND EQUAL OPPORTUN|TY - Lessee shail: pay
when due alltaxes legally assessed and levied unber
the laws of the state or the united states; accord all
employees complete freedom of purchase; pay all
wages at least twice each month in lawful money ofthe united states; maintain a safe *orliing
environment in accordance with standard industry

^practices; 
restrict the workday to not more than glours in any one day for underground workers, except

-tn emergences; and take measures necessary to
protect the health and safety of the public. No peison
under the age of 16 years shall be employed in any
mine below the surface. To the extent tfrat laws of
the state in which the lands are situated are more

restrictive than the provisions in this paragraph, then
the State laws apply.

Lessee will comply with ail provisions of Executive
Order No. 11240 of September 24, 1 965, as
amended, and the rules, regulations, and relevant
orders of the secretary of Labor. Neither Lessee nor
Lessee's subcontractors shall maintain segregated
facilities.

Sec.9,(a) TRANSFER$
(Check the appropriate space)

This lease may be transferred in whole or in
paft !o any person, essociation or corporation
qualified to hold such lease interest.

This lease may be transferred in whore or in
part to another public body, or to a person who
will mine the coal on behalf of, and for the use
of, the public body or to a person who for the
Iimited purpose of creating a security interest in
favor of a lender agrees to be obligated to mine
the coal on behalf of the public body.

This lease may onry be transferred in whore or
in part to another small business qualified under
13 CFR 121 .

Transfers of record tiile, working or royalty interest
must be approved in accordance with th6 ref ulations.

(b) RELINQUTSHMENTS - The Lessee may
relinquish in writing at any time all rights under thii
lease or any portion thereof as piovided in the
regulations. upon Lessor's acceptance of the
relinquishment, Lessee shall be relieved of all future
obligations u nder the lease or the relinquished portion
thereof, whichever is applicable.

Sec. 10. DELIVERY OF PREM|SES, REMOVAL OF
MAGHINERY, EQUIPMENT, ETC. - At such times as
all portions of this lease are returned to Lessor,
Lessee shall deliver up to Lessor the land leased,
underground timbering, and such other supports and
structures necessary for the preservation of tne mine
workings on the leased premises or deposits and
place all workings in condition for suspension or
abandonment. Within 180 days thereol Lessee shall
remove from the premises all other structures,
machinery, equipment, tools, and materials that it
elects to or as required by the authorized officer. Any
such structures, machinery, equipment, tools, and
materials remaining on the leased lands beyond 190
days, or approved extension thereof, shali become
the property of the Lessor, but Lessee shafl either
remove any or all such property or shall continue to

X



be fiable for the cost of removal and disposal in the
amount actually incurred by the Lessor. If the surface

-is 
owned by third parties, Lessor shall waive the

lrequirement for removal, provided the third parties do
not object to such waiver. Lessee shall, prior to the
termination of bond liabili$ or at any other time when
required and in accordance with all applicable laws
and regufations, reclaim all lands the surface of which
has been disturbed, dispose of all debris or solid
waste, repair the offsite and onsite damage caused
by Lessee's activity or activities incidentalthereto, and
reclaim access roads or trails.

Sec. 11. PROCEEDINGS IN GASE OF DEFAULT.
lf Lessee fails to comply with applicable laws, existing
regulations, or the terms, conditions and stipulations
of this lease, and the noncompliance continues for 30
days after written notice thereof, this lease shall be
subject to cancellation by the Lessor only by judicial
proceedings. This provision shall not be construed to
prevent the exercise by Lessor of any other legal and
equitable remedy, including waiverof the default. Any
such remedy or waiver shall not prevent later
cancellation for the same default occurring at any
other time.

^Sec. 12. HEIRS AND $UGCESSORS - lN-

frufeREST - Each obligation of this lease shaltextend

-to and be binding upon, and every benefit hereof shall
insure to, the heirs, executors, administrators,
successors, or assigns of the respective pailies
hereto.

Sec. 13. INDEMNIFIGATION - Lessee shall
indemnify and hold harmless the United $tates from
any and all claims arising out of the Lessee's activities
and operations under this lease.

Sec. 14. SPECIAL STATUTES - This lease is
subject to the FederalWater Pollution ControlAct (33
U.S.C. 1151 - 1175); the Clean Air Act (42 U.S.C.
1857 g! seq.), and to all other applicable laws
pertaining to exploration activities, mining operations
and reclamation, including the Surface Mining Control
and Reclamation Act of 1977 (30 U.S.C .12A1e!Seg.)

Sec. 15. SPECIAL STIPULATIONS -

SEE ATTACHED STIPULATIONS



tt^l* .F^oL try,=,o , tLL
Company or Lessee Name

d-!frfi'' -- (Signature of Lessee)

ll /t o/,>t
(Date)

.-\ Oht* ,Yrstil*t(Title) (Tifle)

The United States of America

av Af, t. ga-tc,I 
-

(Signing Officer)

- 
'', ', 'f ,-,-

(Date)

Title 1 I U.S.C. Section 1001 , makes it a crime for any person knowingly and willfully to make to any
department or agency of the United States any false, fictitious or fraudulent statements or
representations as to any matter within its jurfsdiction.



SPECIAL STIPULATIONS FOR UTU.63214
MODIFIED COAL LEASE

I . Before undertaking activities that rnay disturb the surface of previously undisturbed leased lands, the
Iessee may be required to conduct a cultural resource inventory and a paleontological appraisal ofthe areas to
be disturbed. These studies shall be conducted by qualified professional cultural Gource specialists or
qualified paleontologists, as appropriate, and a report prepared itemizing the findings. A plan will then be
submitted making recommendations for the protection of, or measures to be taken to mitigate impacts for
identifi ed cu ltural or paleontol ogical resources.

If cultural resources or paleontological remains (fossils) of significant scientific interest are discovered during
operations under this lease, the lessee prior to disturbance shall, immediately bringthem to the attention ofthe
appropriate authorities. Paleontological remains ofsignificant scientifie interest do not include leaves, ferns, or
dinosaur tracks commonly encountered during underground mining operations.

The cost of conducting the inventory, preparirrg reports, and carrying out mitigating measures shall be borne by
the lessee.

2- If there is reason to believethatThreatened or Endangered (T&E) species of plants oranimals, or
migratory bird species of high Federal interest occur in the area" the Lessee shall be required to conduct an
intensive field inventory of the area to be disturbed and/or impacted. The inventory shail be conducted by a
qualified specialist and a report of findings will be prepared. A plan *ill be prepared making
recommendations for the protection of these species or action necessary to mitigate the disturbance.

The cost of conducting the inventory, preparing reports, and carrying out mitigating measures shall be borne by
the lessee.

3. The Lessee shall be required to perforrn a study to secure adequate baselirre data to quantifo the
existing surface resources on and adjacent to the lease area. Existing data may be used if sulh data are
adequate for the intended purposes. TIre study shall be adequate to locate, quantiff, and demonstrate the
interrelationship of the geology, topography, surface and ground water hydroiogy, vegetation and wildlife.
Baseline data will be established so that future programs ofobservation can be incorporated at regular intervals
for comparison.

4. Powerlines used in conjunction with the mining of coal from this lease shall be constructed so as to
provide adequate protection for raptors and other large birds. When feasible, powerlines will be located at
Ieast I00 yards from public roads.

5. The limited area available for mine facilities at the coal outcrop, steep topography, adverse winter
weatlrer, and physical limitations on the size and design ofthe access road, are factors which will determine the
ultimate size of the surface area utilized for the mine. A site specific environmental analysis will be prepared
for each new mine site development and for major modifications to existing developments to examine
alternatives and mitigate conflicts.

6. Consideration will be given to site selection to reduce adverse visual impacts. Where alternative sites
are available, and each altemative is technically feasible, the alternative involving the least damage to the
scenery and other resources shall be selected. Permanent sffuctures and facilities will be designed, and
screening teclrniques employed, to reduce visual impacts, and where possible achieve a final iandscape



compatible with the natural surroundings. The creation of unusual, objectionable, or unnatural land forms and
vegetative landscape features will be avoided.

7. The lessee shall be required to establish a monitoring system to locate, measure, and quantifu the
progressive and final effects of underground mining activities on the topographic surface, underground and
surface hydrology and vegetation. The monitoring system shall utilize techniques wlrich will provide a
continuing record of change over time and an analytical method for location and measurement ofa number of
points over the lease area. The monitoring shall incorporate and be an extension of the baseline data.

8- The lessee shall provide for the suppression and control of fugitive dust on haul roads and at coal
handling and storage facilities. On Forest Development Roads (FDR), lessees may perform their share of road
maintenance by a commensurate share agreement if a significant degree of trafTic is generated tlrat is not
related to their activities.

g. Except at locations specifically approved by the Authorized Officer, with concurrence ofthe Forest
Service, underground mirring operations shall be conducted in such a manner $o as to prevent surface
subsidence that would: (l ) cause the creation of hazardous conditions such as potentialescarpmentfailure and
landslides' (2) cause damage to existing surface structures, and (3) damage or alter the flow of perennial
streams. The lessee shall provide specific measures forthe protection ofescarpments, and determine corrective
measures to assure that hazardous conditions are not created.

I0. In order to avoid surface disturbance on steep canyon slopes and to preclude the need for surface
aecess' all surface breakouts for ventilation tunnels shall be constructed from inside the mine, except at
specifically approved locations.

I I. Ifremoval oftirnber is required for clearing ofconstruction sites, etc., such timber shallbe removed in
accordance with the regulations of the surface management agency.

12. The coal contained within, and authorized for mining under this lease, shall be extracted only by
underground mining methods.

13. Existing Forest Service owned or permiffed surface improvements will need to be protected, restored,
or replaced to provide for the continuance of current land uses.

14. In order to protect big game wintering areas, elk calving and deer fawning areas, sagegrouse strutting
areas, and other critical wildlife habitat and/or activities, specific surface uses outside the mine development
area may be curtailed during specific periods of the year.

15. Support facilities, structures, equipment, and similardevelopments will be removed fromthe lease area
within 2 years after the final termination of use of such facilities. This provision shall apply unless the
requirement of Section l0 ofthe lease form is applicable. Disturbed areas and those areas previousty occupied
by such facilities will be stabilized and rehabilitated, drainages reestablished, and the areas returned to an
acceptable post mining land use.
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16. The l,essee at the conclusio-n ofthe mining operation, or at other times as surfrce disturbance related to mining may occur,
will replace all damaged, disturbed, or displaced comer monuments (section oomers, quarbr comers, etc.) their 

"."ssori". 
and

lltPendaees (witness trees, bearing tr€es, erc,), or r€storc them b tlreir original condition and location, or at oiher locations that meet
!e requirernents ofthe r€ctangular surveying system, This work shall be conducted at the expense ofthe kssee, by BLM, to the

standards and guidelines found in the Manual of Surveying Instructions, U.S. Departnent oflnterior.

17. The Lessee, at his expense,, will be responsible to rcplace any surhce and/or developed gnound water sources identified for
protection, thrt may be lost or.advcrsely afrecEd by mining operdionq wi0r wuer from an alemiG source in sufficient quantip and
quality to m&intain existing riparian h&bitat, fishery habitat, livestock and wildlife use, or other land uses (authorioea Uy lO-Cfn
2st).

t 8' The Lioensee/Permitlee/l,essee must comply witlr all the rules and regulations ofthe Secretary of Agriculture set fortlr at
Title 36, Chapter II, ofthe Code ofFederal Regulations governing the use and management ofdre N*onal For€st System (NFS)
when not inconsistent with the righb gant€d by the Seorehry of the Interior in the license/permiUlease. ffre 

-Secretary 
oi

Agticulure's rules and regulations must be complied widr for (l) all use and occupancy of the NFS prior to approval of a
permit/operation plan by the Secretary of Interior, (2) uses of alt existing improvemenb, sucli as Forest Development i*ar, u,iOin
and ouside the area Iicensed, permitrcd or leased by the Secretrry oflnbrior, and (3) use and occupancy ofthe NFS not autirorized
by a permit/operation plan apprcved by the Secretrry oftlre Interior.

All m8tters rclded to this stipuldion are to be addressed to:

Forest Supervisor
Fish lake National Forest
I l5 East 900 North
Richfield, Urah 84701

Telephone No. : 435-896-9233

who is the authorized representative of tlre Secretary of Agriculture.

.19. Notwithstanding the approval of a resource recovery and potection plan by the BLM, lessor reserves the right to seek
damages against the operalor/lessee in the went (I) the operalor/lessee fails to achiwe maximum economic recovery [as defined a

43 CFR $3480.G5(21)l ofthe recoverrble coal reserves or (ii) the openlor/lessee is determined to have caused a wasting of
recoverable coal reserves. Damages shall be measured on the basis ofthe royalty that would have been payable on the wasted or
unrccovered coal.

The parties recognize that under an approved R2P! conditions may require I modificdion by fte opermr/tessee oflhat plan. In 01g
event a coal bed or portion thereofis not to be mined or is rendered unminable by dre operation, the operator stra[ submit
appropriatejustification to obtrin approval by the AO to leave such resewes unmined. Upon approval by the AQ such ooal beds or
portions thereofshall not be subject to damages as described above. Furdrer, nothing in this section shall preventthe operator/lessee
from exercising its right to relinquish all or a portion ofthe lease as au0rorized by statuE and regulation.

In the event the AO determines that the MP2 modification will not dtain MER resulting from changed conditions, the AO will give
proper notice to the operatot/lessee as required under applioabte regulations. The AO will order a new R2p2 modificdion if
necessary, identifying additional reserves to be mined in order to attain MER. Upon a final administrative or judicial ruting

2pholding such an ordered modification, any reserves left unmined (wasted) under that plan will be subject to damagx as described

Je first oaratraoh under this section.

Subject to the right to appeal hereinafter set fordr, payment ofthe value ofthe royalty on such unmined recoverable coal reserves
shall become due and payable upon determination by the AO that the coal reserves have been rendered unminable or at such time
that the lessee has demonstrated an unwillingness to o<hact the coal.

o



The BLM may enforce this provision either by issuing a written decision requiring payment ofthe MMS demand for such rqaftieg
1bv issuing a notice of non-compliance. A decision or notic,e of nonomptiance isiuea Uy the lessor tht payment is aue unaei
!s stipulation is appealable as allowed by law.

20' wAsTE CERTIFICATION:_The lessee shall provide upon abandonmant and/or sealing offa mined area and prior to lease
termination/relinquishment, certification to the lessor tha! based upon a complee search of all the operatods records for the mine
and upo-n their knowledge ofpast operations, therc has been no hazardour rubstrncel per (4) CFR i02.4) or ured oit as per Utah
State Management Rule R'315-l5, deposihd within fie lease, either on the surface oi underground, or th* all remedial action
nec€ssary las been talrcn to proteot human heatth and the environment with r€spect to any such subst nces remaining on the
property' The back-up documentation to be provided shall be described by the lessor prior to ihe fint certification and shallinclude
all documentation applicable to the_Ernergency Planning and Community Right-to-know Act (EFCRA public faw 99-+ee), Titte tti
of the Superfund Amendmenb and Reauthorization Act of I 9g6 or equivalent

2l . ABANDONMENT oF EQUIPMENT: The lessedoperator is respomible for compliance with reporting regarding toxic and
hazardous maferial and substances under Federal Law and all associaled amendmenb and regulations for ttrl hindlinisuch
maierials on the land surface and in underground mine wolkings.

The le$€e/operator must IEmoYe mine equipment and materials not needed for continued operations, roofsupport and mine safety
frcm underground workings prior to abandonment of mine sections. Exceptions can be approved tyi"n"tri"'ti*a om.-lnifrij
in consultation with the surface management agency. Creation ofa situation that wouldirevent removal ofsuch matedar ana uy
r€tr€at or abandonment of mine sections without prior authorization would be considered noncompliance with less€ terms and
conditions and subject to appropriate penalties under the leasa

22. IJNDERGROLJND INSPECTION: All safe and accessible areas shall be inspected prior to being sealed. The lescee shall

-notifr 
the Authorized Officer in writing 30 days prior to the sealing ofany arcas in the mine and state dre rcason for closure. prior

exhfl:*il*_iJT"?ffHseeinaninsfomrearcaandd6cument-v"quip."nv*a"r'iifi];';;;il;;;;

The purpose ofthis inspection will be: (l ) to provide documentation for compliance with 42 U.S.C. 9620 section 120(h) and stae
Management Rule R-3 | 5- 15, and to assure that certification will be meaningful at dre time of lease relinquishmurq (2) L document
the inspection with a mine map showing location ofequipmenUmachinery lmoael, type offluid, amouni rrmainini fiateries erc.)
that is proposed tobe left underground. In addition, these iEms will be photographed *the lessee's expense and shallbe submitei
to the Authorized ofricer as part of the certification. The abandonment of any equipment/machinery shall be on a case by case
basis and shall not be accomplished unless the Authorized officer has granted a written approval. -

23. GOB VENT BOREHOLES. The Lessee shall submit a gob vent borehole plan for approval by the AO as part of an
R2P2 for all gob vent borcholes. The plugging portion of the ptan must m€et 43 CFR 34S4. i(;X3) as a minimum. If variations
to the approved plugging prccedurcs atp neoessary, they shall also be approved by the AO in writing prior to implementation of
the procedures.

U. FAIR MARKET VALUE BONUS: Pursuant to 43 CFR 3432.2(c), "the lands applied for shall be added to the
existing lease without competitive bidding but the United States shall receive dre fair mariet value ofthe tease ofthe added
lands,-either by cash payrnent or adjustment ofthe royalty applioable to the lands added to the lease by the modification..
Therefore, the lessee will pay the fair market value (FMV) bonus payment for the coal resources minid in the area ofFederal
coal lease modification (UTU-63214) Tract 2: Due to the unoertainty ofthe amount ofrecoverable coal tons in this
modification and the uncetbinty in mining conditions, the lessee will pay the fair market vatue (PMV) for the coal rcsources
mined in the area of Federal Coal l,ease Modification (UTU-63214 Tract 2) at dre rate of$0.25 per ton for the actual tomrage
mined. Payment ofthe FMV at tfte specified rate and tonnage mined will be on the schedule r€quired for paynent of produ&ion

41'alties to the Minerals Management Service (MMS). The lessee will clearly indicate which portion of the payment i-s for
]l{ an{ wna! is for lease bonus payment Trac't 3: in the amount of $ 155,666, prior to approval of the modlfrcation adding
-Tact 3 to lease UTU-63214. A payment of$159,333 will be due prior to one year anniversary ofthe appoval oft6e

modification and a final payment of$|63,333 will be requircd to be paid prior b fie second year anniversary ofthe approvat of
the modification. Finally, an additional bonus payment will be due for tlre coal ruources mined on dre areas cornprised of
Federal coal lease modifrcation acreage added to coal leases SL 0625E3 (Iract 2), UTU47080 (Tract 2) and U'fU-63214



(Traot 3), which exceed 6,930,0fi) tons mined, at a rate of$.35 per ton for the actuat tonnage mined, adjusted annually using
the U. S. Bureau of l,abor Statistics CPI West Urban Enerry Index; or if that index is not availablg an index that is mutually

alr€ed to by the lessee and the authorized officer will be used. Payment of ttris part ofthe FMV at the specified rae and
Uhnage mined will be on the schedule rcquired for payment of prduction royalties to the Minerals Man4gement Service

(MMS). The lessee will clearly indicate which portion of the payment is for myalty and what is for the lease bonus payment
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West Coal Lease Modifications Environmental Assessment
ur-070-08-083

1.0 PURPOSE and NEED

1.1 Introduction

This Environmental Assessment (EA) has been prepared to analyze and disclose the

environmental consequences of three proposed coal lease modifications (West Coal Lease

Modifications) requested by Ark Land Company (Ark). These lease modifications, and the

subsequent underground, longwall extraction of coal on the modified leases, constitute the

proposed action addressed in this EA.

This EA documents site-specific analysis of the potential impacts of implementing the proposed

action or alternatives to the proposed action. The EA assists the Bureau of Land Management
(BLM) and Forest Service in project planning and in ensuring compliance with the National
Environmental Policy Act (NEPA), particularly in making a determination as to whether any

"significant" impacts could result from the actions addressed.

Significance is defined by NEPA (40 CFR 1508.27). If the agency decision maker determined

that this project would have significant impacts based on the analysis in the EA, then an

Environmental Impact Statement (EIS) would be prepared for the project. If not, a "Finding of
No Significant Impact" (FONSI) would be prepared and released with a Decision Record (DR)

approving the selected alternative, whether the proposed action or another alternative. The DR
would document the reasons why implementation of the selected alternative would not result in
signifi cant environmental effects.

The surface and coal resources associated with these lease modifications are both federally
controlled. The BLM administers the subsurface coal resources through their State Office. The

Fishlake National Forest administers the surface resources. Because the proposed action involves

no surface development, the BLM is the lead agency in this process, and the Forest Service is a
cooperating agency.

The BLM's decision is whether, and under what terms and conditions, to lease the tracts. The

Forest Service's role is consultative, in accordance with BLM regulations regarding coal lease

modifications (43 CFR 3432[3][d]), particularly protection of non-mineral natural resources

managed by the Forest Service. The proposed lease modifications are consistent with the

application, terms and conditions stated in these regulations, including the size of the

modifications, interest of the U.S., absence of competitive interests, and lack of another

independent interest to develop the leases.

1,2 Background

Ark has filed an application for modification of three existing, contiguous, Federal coal leases

located approximately 12 miles north and northwest of Emery, Utah, on the Fishlake National
Forest (see Figure 1-l). Specifically, a previous Ark application for modification of leases SL-
A62583 and U-47080 was revised following discussion of the original application with the BLM
to include modification of lease UTU-63214, the Quitchupah Tract.
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Ark desires to add approximately 2,316 total surface acres to the three leases by extending them
westward. This would increase the coal reserves to be recovered using underground mining
methods by SUFCO Mine, operated by Ark subsidiary Canyon Fuel. No additional surface
infrastructure would be required on areas covered by the proposed lease modifications.

1.3 Need for the Proposed Action

Ark, as holder of the existing leases, has applied for the proposed lease modifications to gain
access to additional recoverable coal for SUFCO Mine. Without additional leases, coal reserves
would be exhausted in the near future. Therefore, the need expressed by Ark's application is to
extend the viable life of SUFCO Mine, maintain production, remain competitive- in the current
coal market, and meet current coal contracts. Efficiencies would be achieved, and impacts
reduced, by using the existing SUFCO Mine infrastructure to recover the additional coal

Recoverable coal resources on these leases are estimated at 23.1 million tons. SUFCO Mine
currently produces about 7 million tons per year. At that rate, the proposed lease modifications
would extend the life of the mine by about 3 years, supplying me nousehold electrical energy
needs for some 3.5 million citizens over that period. However, other lease options *"
investigated and pursued on an ongoing basis (see section 4.3, Cumulative Impacts, below) so full
extraction of this coal would likely take more than 3 years.

Coal on these leases would likely not be mined by any entity other than SUFCO Mine due to the
area's geographical and geological isolation, making it bypassed coal.

1.4 Purposes of the Proposed Action

The BLM is considering Ark's requested lease modification because the activity is an integral
part of BLM's coal leasing program under authority of the Mineral Leasing Act of 1920, as
amended by the Federal Coal Leasing Amendments Act of 1976 (FCLAA) and supplemented in
1978- Coal development is recognized as an appropriate use of public lands within the Wasatch
Plateau Coal Field.

The BLM will consider approval of the proposed lease modification in a manner that avoids or
reduces impact on resources and activities, is consistent with the lease rights granted to the
applicant, and prevents unnecessary or undue degradation of the public lands.

The Forest Service is considering the proposed lease modifications because they would provide
appropriate opportunities for leasing and development of recoverable coal resources and make
cleared tracts available for leasing, subject to the mitigating requirements determined through
multiple-use management and environmental impact assessment (Forest Service 1986).

As noted above, coal in the expanded lease areas would likely be by-passed in the absence of this
proposed action, and thus not serve the interests of the people of the U.S. Use of existing SUFCO
Mine infrastructure would allow its recovery most efficiently, without additional surface
development and associated environmental impacts.

1.5 Conformance with Agency Land Use Plans

There is no BLM land use plan that is relevant to the proposed lease modifications, as the surface
land and resources are under Forest Service management. The applicable Forest Service land use
plan is the Fishlake National Forest Land and Resource Management Plan (1986; Forest Plan).
The Forest Service completed a Forest Plan Consistency analysis documented in a letter to the



BLM State Director (Forest Service 2003). In brief, the conclusions of that analysis are as
follows:

The lands involved in these modifications are within areas 75 and 82 (Forest Plan,
Appendix O, p. 0-8), which are designated as Class IV and Class I-IV, respectively,
indicating favorable potential for coal reserves.

The three lease modifications lie within 48 and 6B Management Areas addressed in the
Forest Plan. Coal lease SL-062583 is in Management Area 6B where intensive grazing
management systems are favored over extensive ones, and other management emphases
include but are not limited to recreation, silviculture, wildlife, and visual resources.
Leases U-47080 and UTU-63214 are in Management Area 48, where the management
emphasis is on the habitat needs of one or more management indicator species.

In general, coal leasing would be compatible with prescriptions for these two
Management Areas due to the fact that underground mining methods and the absence of
surface infrastructure would avoid surface disturbance which could impact the surface
resources of concern. This conclusion is subject to further analysis as documented in this
EA.

1.6 Relationship to Statutes, Regulations, or other Plans

As discussed above under Purposes of the Proposed Action, these lease modifications would be
consistent with the Mineral Leasing Act of 1920, amended by the FCLAA as well as 1978
supplements. Further, the FLCAA directs that "no lease sale shall be held unless the lands
containing coal deposits have been included in a comprehensive land use plan and such sale is
compatible with such plan." As noted in the preceding section on Conformance with Agency
Land Use Plans, these applications are consistent with the Forest Plan.

The Surface Mining Control and Reclamation Act of 1977 (SMCRA) requires a review of
potential lease areas for suitability for certain types of coal mining. Since these three areas are
part of the Wasatch Plateau Coal Field, in the Wasatch Plateau Known Recoverable Coal
Resource Area, they have already been determined to be suitable for the proposed type of mining.

In regard to other relevant NEPA documents, existing lease SL-062583 has an effective date of
September 11, l94L Lease U-47080 is dated October l, 1981, and UTU-63214 is dated July l,
1989. The environmental effects of the earliest lease were not subject to NEPA analysis as it was
issued before the law was passed. However, this lease was restructwed in 2000 and subjected to
NEPA review. The other two leases were addressed in an untitled environmental assessment for
coal lease application U-47080 (Forest Service 1981) and Environmental Assessment for Coastal
States Energy Company Coal Lease Application U-63214 (Forest Service and BLM 1988). These
NEPA documents are incorporated by reference.

In addition to the key Federal regulations discussed above, additional Federal, State, and local
permits and authorizations may be required. Table 1-l summarizes these.



Tahle 1-1. Other Federal, State, and local permits, authorizations, or consultations.
Agency Type of Action Description of Permit or Activity

Federal

Office of Surface Mining

Surface Mining
Control and
Reclamation Act of
le77 (SMCRA)
compliance and
oversight of
cooperative
agreement with State
of Utah,

Issue Federal Mine Plan Approval if major
modification requires it.

Fish and Wildlife Service
Section 7
Consultation

Biological Opinion or concurrence letter required
for actions by Federal agencies that could affect
species listed under the Endangered Species Act.

Army Corps of Engineers
Section 404
Permitting

Permit required for the discharge of dredged or fill
material into waters of the U.S., including wetlands,
as required under the Clean Water Act. if necessary.

State

Division of Oil, Gas, and
Mining

Participation in
Cooperative
Agreement for
SMCRA.

Mining and Reclamation Permit for any disturbed
area, if necessary.

State Historic Preservation
Office

Section 106
Consultations

Concurrence letter required for agency actions that
could affect heritage resources protected under the
National Historic Preservation Act.

Division of Air Quality
Clean Air Act
compliance.

Updated air quality permitting if increased mining
levels exceed current permits.

Division of Water Quality
Clean Water Act
compliance.

Updated mine discharge permit if necessary.

1.7 Identification of Issues

Issues to be addressed in this EA were identified in two ways, through a scoping exercise inviting
comment from the public and from other agencies, and through standard, internal,
interdisciplinary review of the proposal. Both are described in detail (see section 5.3, Summary
of Public Participation).

A scoping report, including the legal notice, the comment letter, and a discussion of how each
comment affects the scope of the analysis was prepared and included in the project record.

The results of the internal review are documented in the BLM's standard Interdisciplinary Team
Analysis Record Checklist, which is attached as Appendix A. The review included consideration
of the Critical Elements of the Human Environment. These elements are specified in statute,
regulation, or executive order, and must be considered in all EAs.

The internal review covered all substantive issues raised by scoping conrments. The checklist
identified the resource areas with the potential for significant impact, warranting detailed analysis
in this EA. The four resource areas addressed through detailed analysis are listed below and
described in detail in section 3.3, Resources/Issues Brought Forward for Analysis.



Surface and Ground Water. (As the project area is not part of any municipal watershed,
potential drinking water impacts are not a concern.)

Wetlands.

Terrestrial and Aquatic Wildlife Resources. (No federally listed or candidate plant or
wildlife species, or their critical habitats, have been identified in the project area.)

Heritage Resources.

1.8 Summary

This chapter has introduced and presented the purpose and need for the proposed action, as well
as the relevant issues - i.e., those elements of the human environment that could be affected by
the implementation of the proposed action. The proposed action and the NEPA-mandated no-
action alternative are described in Chapter 2, which concludes with a sunmary and comparison
their environmental effects. The affected environment as it relates to the relevant environmental
issues is described in Chapter 3, setting the stage for discussion of the potential environmental
impacts or consequences resulting from the implementation of each alternative in Chapter 4.
Chapter 5 outlines consultation and coordination efforts carried out through this NEPA process,
and Chapter 6 provides references cited in the text of the EA and other supporting information.



2.0 DESCRIPTION OF ALTERNATIVES, INCLUDING PROPOSED ACTION

2.1 Introduction

Under NEPA, an EA should identify and analyze alternatives to a proposed action that avoid or
reduce impacts of the proposed action while still addressing the stated purpose and need for it. In
this instance, no alternative-driving impacts associated with the proposed action were identified.
hIEPA also requires that an EA address a no-action alternative - o.g., the scenario that would
occur if the proposed action or an action alternative were not implemented - to provide a baseline
for impact assessment (40 CFR 1502.14[d]). As a result, the range of alternatives addressed in
this EA is the Altemative A, the proposed action, and the no-action alternative, Alternative B.

As discussed in detail above (sections 1.3 and 1.4), the need addressed by Ark's proposal is to
extend the viable life of SUFCO Mine, maintain production, remain competitive in the current
coal market, and to meet current coal contracts. The BLM's purposes are to address the
objectives of the BLM's coal leasing program under authority of the Mineral Leasing Act of 1920
as amended, in a manner that avoids or reduces impact on resources and activities, is consistent
with the lease rights granted to the applicant, and prevents unnecessary or undue degradation of
the public lands.

The Forest Service is considering the proposed lease modifications because they would provide
appropriate opportunities for leasing and development of recoverable coal resources and consent
to making cleared tracts available for leasing, subject to the mitigating requirements determined
through multiple-use management and environmental impact assessment.

By definition, the no-action alternative does not address the purpose and need of the proposed
action. It is included in the analysis as a point of reference for impact assessment. Therefore, the
scope of this EA is to assess the effects of the proposed action on the four resource areas
described above (section 1.7), using the no-action scenario as a baseline for comparison. The
results of this analysis are sufirmanzed in the last section of this chapter.

2.2 Llternative A - Proposed Action

Ark has requested approval to modiff three existing Federal coal leases located approximately 12
miles north and northwest of Emery, Utah, on the Fishlake National Forest (see Figure 1-1). Ark
has filed application to add approximately 2,316 total acres to the three leases. Approximately
880 acres would be added to the 2,199.83-acre SL-062583 lease, 796 acres to the 1,158.05-acre
U-47080 lease, and 640 acres to the 10,055.46-acre UTU-63214 lease.

The proposed modification of these federal coal leases involves adding coal reserves to be
recovered using underground mining methods. This would occur through extension of the
existing SUFCO Mine, using in-place infrastructure and resulting in no surface devetopment on
the modification areas. A new portal may be required, but it would be located on the existing
leases and be dealt with from a permitting perspective as a change to the existing mine plan.
Thus the new portal is not part of this proposed action.

Similarly, Ark may request authorization for coal exploration (e.g., drilling or other methods) on
the modification areas if a lease is issued. This would entail development and submittal of an
exploration plan which would then be subject to NEPA review prior to approval. As a result,
potential exploration is not part of this proposed action.



Mining of the lease modification areas would be regulated according to the same terms and
conditions specified by the BLM and stipulations mandated by the Forest Service under the
existing leases unless analysis indicates a need for change. The BLM terms and conditions
include a general provision to prevent "damage or degradation to any land, air, water, heritage,
biological, visual, and other resources..." The Forest Service stipulations provide detailed
measures to avoid adverse effects on a broad range of National Forest System resources on or
adjacent to leased lands. Current stipulations are attached as Appendix B.

These stipulations may be revised as appropriate based on the analysis documented in this EA. It
should also be noted that the stipulations are considered in this assessment of environmental
effects but are actually implemented at other phases of the permitting process and actual mining.
For example, stipulation no. 9 calls for mining to be conducted in a manner that prevents
subsidence that would damage or alter the flow of perennial streams. If such impacts were
projected in this EA, the review of the permittee's mining plan would address this potential
impact and might call for mine plan revision so no gate roads were developed under the stream.

2.3 Alternative B - No Action

Under the no-action alternative, Ark's application would be denied, precluding expansion of
SUFCO Mine's operations onto the proposed lease modification areas. Ark would continue to
explore other means to extend the viable life of SUFCO Mine, maintain production, remain
competitive in the current coal market, and to meet current coal contracts.

The three lease modifications lie within 4B and 68 Management Areas addressed in the Forest
Plan. Coal lease SL-062583 is in Management Area 6B where intensive grazing management
systems are favored over extensive ones, and other management emphases include but are not
limited to recreation, silviculture, wildlife, and visual resources. Leases U-47080 and UTU-
63214 are in Management Area 48, where the management emphasis is on the habitat needs of
one or more management indicator species. Management of these areas would continue focus on
these objectives, in accordance with applicable Forest Plan standards, guidelines, and other
management direction.

2.4 Alternatives Considered but Eliminated from Further Analysis

As discussed above under Background (section I.2), Ark's original application requested
modification of two of the subject leases, SL-062583 and U-47080, but following discussion with
the BLM the application was revised to include lease UTU-63214, the Quitchupah Tract. This
revision was viewed as more responsive to the underlying purpose and need. Since no notable
environmental impacts due to adding the third lease have been identified, the original application
for two modifications was not considered as an alternative warranting detailed analysis.

Also, as noted above under Introduction (section 1.1), there are no competitive interests in these
coal reserves and, absent SUFCO Mine's proximity and in-place infrastructure, these reserves
would be by-passed. As a result, leasing to another potential applicant was not considered a
viable alternative.

Beyond that, as noted above (section 2.1), no alternative-driving impacts have been identified
through this analysis. No reconfiguration of the lease modifications or alteration of the mining
method would avoid or substantially reduce the impacts disclosed in this EA.



2.5 Summary Comparison of Environmental Impacts

Table 2-l summarizes and compares the impacts associated with the proposed action and

action alternatives.

Table 2-1. Summary comparison of the effects of the no-action alternative and the
proposed action.

Resource Area A - Proposed Action B - No Action

Surface and
Ground Water

Longwall mining activities result in subsidence-induced
ground movements and other changes in geology, topography,
and hydrology.

Changes in surface slopes resulting from differential
subsidence would be generally less than I to 2 percent at most
overburden cover depths in the modification areas, and

vertical subsidence would likely not be visually discernable.

Changes in channel gradient may become more abrupt near
the south end of the project area where overburden depths are

shallower and the subsidence factor is greater. Since channel
gradients are greater here, any change would be
indistinguishable.

Permanent loss of surface water to underground mine
workings would be unlikely in most of the project area.

The probability of surface tensile fractures affecting springs,
seeps' and stock ponds located in the northern portion of the

lease area is low. Any short-term loss of flow in intermittent
channels would enhance the rate of subsurface flow
downstream of the point of loss and would eventually
resurface in lower channel segments.

Springs and seeps in Pin Hollow and lower Mud Springs
Hollow are more susceptible to development of surface or
shallow subsurface tensile fractures, particularly if boundaries

of gate roads and longwall panels were located in the area.

Sandstone material at these locations would increase the risk
and extend the amount of time needed to heal cracks. Water
could be diverted to a downslope location.

In terms of stock water, the spring/seep used to fill the trough
in Pin Hollow and spring/seep in lower Mud Spring Hollow
could potentially be affected in the long term or permanently.

Mitigation would require replacement of lost water.

No transbasin diversions would occur, and water conveying
faults are not expected to be encountered.

The quality of mine water discharge or mine water that
accumulates in mined out areas would be similar to the
quality of ground water in the overlying geology and to the
current SUFCO mine discharge.

Under this altemative,
the identified direct,
indirect, and
cumulative impacts on
surface and ground
water due to the
proposed action would
not occur. These

resources would
continue to be subject
primarily to the forces
of nature (e.9., climatic
variation and
earthquakes).
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Table 2-1. (cont'd) Summary comparison of the effects of the no-action alternative and the
proposed action.

Resource Area A - Proposed Action B - No Action

Wetlands

Potential impacts on wetlands would be indirect, caused by
changes in hydrology due to mining-induced subsidence, as

summarized above. Most drainages in the modification areas

support limited areas of wetlands which could potentially be
affected by surface tensile cracks.

In the northern portion of the lease area, the potential for
impacts is low, and any effect would likely be temporary.
Two springs in the southern portion could be affected by
pennanent surface or subsurface tensile cracks, resulting in a
contraction or loss of wetlands.

If temporary changes in hydrology occwred and climatic
conditions were not too severe, wetland vegetation would
likely persist and recover when the hydrology returned, If
water were permanently diverted to a new, downslope
location, a corresponding loss of wetlands would occur, but
wetlands would likely develop at the new downsteam
location over time.

Under this alternative,
the identifred direct,
indirect, and
cumulative impacts on
wetlands and mesic
meadows due to the
proposed action would
not occur. These
resources would
continue to be subject
primarily to the forces
of nature (e.9., climatic
variation) and ongoing
grazing with its
associated trampling
and herbivory of
wetland plants.

Terrestrial and
Aquatic
Wildlife

Individuals of three Forest Service Region 4 sensitive species
(spotted bat, Townsends big-eared bat, and greater sage-
grouse) could be adversely affected by the proposed action.
These effects could involve individuals but would not affect
population viability or contribute to a trend toward federal
listing.

S everal Management Indicator Species, including riparian
nesting birds and aquatic macroinvertebrates, could be
adversely affected by the proposed action. The scope and
magnitude of potential adverse effects is low due to (l) the
limited extent, spotty distributiono and relatively low quality
of the riparian and aquatic habitat present in the modification
areas, and (2) the self-correcting nature of impacts on the
hydrology supporting riparian and aquatic habitats discussed
above. Forest-wide populations and trends would not be
affected.

The Southem Rockies/Colorado Plateau supports 29
migratory bird species of, a number of which could occur in
the modification areas. Those that nest in riparian habitats
could be adversely affected due to potential reduction in
riparian nesting habitats, but the scope and magnitude of
potential adverse effects is low due to the limited extent,
spotty distribution, and relatively low quality of the riparian
and aquatic habitat present and to the self-correcting nature of
hyrologic impacts on habitat. Subsidence-induced failure of
escarpments could effect cliff-nesting species, but nesting
sites are generally not limiting and new habitat would be
created to offset any loss. Overall, the proposed action should
have no notable. adverse imuact on misratorv birds.

Under this alternativeo
the identified direct.
indirect, and
cumulative impacts on
terrestrial and aquatic
wildlife due to the
proposed action would
not occur. These
resources would
continue to be subject
primarily to the forces
of nature (e.9., climatic
variation) and ongoing
grazingwith its
associated impacts on
upland and aquatic
habitats.
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Table 2-1. (cont'd) Summary comparison of the effects of the no-action alternative and the
proposed action.

Resource Area A - Proposed Action B - No Action

Heritage
Resources

If the proposed action were pursued, then subsidence
associated with the subsurface mining could impact six
prehistoric rock shelters with associated artifacts and/or rock
art. However, Forest Service lease stipulation no. I (see

Appendix B) would be in force to prevent or mitigate these

potential impacts as well as impacts on other heritage or
paleontological resources discovered dwing future mining
operations.

Under this alternative,
the identified direct.
indirect, and
cumulative impacts on
heritage resources due
to the proposed action
would not occur.
These resources would
continue to be subject
primarily to the forces
of nature (e.g., floods
and earthquakes) and
ongoing recreational
use with its associated
potential for looting or
inadvertent damage.



3.0 AFFECTED ENVIRONMENT

3.1 Introduction

This chapter describes the potentially affected existing environment of the project area in terms of
the four issues carried into detailed analysis in this EA (i.e., surface and ground water, wetlands,
terrestrial and aquatic wildlife, and heritage resources; see section 1.7, Identification of Issues).
These descriptions follow an overview of the project area's general setting. Collectively, this
information sets the stage for analysis of potential environmental effects as documented in
Chapter 4.

3.2 General Setting

The lease modification areas are located on the northern end of Old Woman Plateau, near the

southern end of the Wasatch Plateau, a north-south trending high plateau bounded by Sanpete
Valley to the west and Castle Valley to the east. The plateau lies within the Basin and Range -
Colorado Plateau Transition Physiographic Province. The terrain is rugged, consisting of
mountains dissected by a series of drainages that become more deeply incised as they run
generally from northeast to southwest. The northern extreme lies in the North Fork Quitchupah
Creek Watershed, while the remainder is in the Convulsion Canyon/Quitchupah Creek
Watershed. Project area-elevations range from 9,25A atop Duncan Mountain in the north to
approximately 7 ,600 feet in Convulsion Canyon in the south.

The mean annual precipitation is 20 to 25 inches per year. The May through October
precipitation is 6 to I inches, leaving 12 to 19 inches occu:ring mainly as winter snow (Forest
Service and BLM 1988).

Based on Forest Service vegetation mapping (Forest Seruice 2007), 13 community types occur in
the project area, as listed in Table 3-1. Ponderosa pine/curl-leaf mahogany/manzanita is the
dominant community type within the project area, followed by riparian and mountain
sage/perennial grass, accounting for approximately 39.5 percent of the project-area vegetation
communities. Note that this vegetation mapping is based on photo interpretation and thus is not
highly accurate for some vegetation types. Riparian vegetation in particular appears to be
overestimated.

Emery, Utah, is the nearest town, lying about 12 miles south and southeast in Castle Valley. Utah
State Highway 10 runs north-south through Castle Valley, connecting the small communities of
the valley. Interstate 70 runs east-west through Salina Canyon to the south, connecting the
valleys flanking the plateau.

Pertinent background on surface and ground water resources, wetlands, wildlife, and heritage
resources is provided under respective headings below. Past and current land uses are

summarized below in section 4.3, Cumulative Impact Analysis.
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Table 3-1. Community types in the \ilest Coal Lease Modifications proiect area.

Community Type Acres in Project Area
Percent of Total Project

Area
P on de ro s a p in e/curl- I e af maho qanv I manzanita 535 r5.3
Riparian 449 12.8
Mountain sage/perennial grasses 401 11.4
Mixed conifer/aspen 394 tr.2
Gambel oak/mountain iuniper 369 10.5
Gambel oak/mountain bie saee 362 10.3
Gambel oak/aspen 29r 8.3
Aspen/perennial grass 277 7.9
Curl-leaf mountain mahogany 183 5.2
Perennial grass 90 2.6
Mountain shrubs 69 2.0
Pinion-iuniper woodland 72 2.0
Unlabeled vesetation tvpes 16 0.5
Total 3,508 acres l00.0Yo

3,3 Resources/Issues Brought Forward for Analysis

As discussed above in section 1.7, Identification of Issues, four resources identified through
scoping and internal, interdisciplinary review are surface and ground water, wetlands, terrestrial
and aquatic wildlife resources, and heritage resources. The Interdisciplinary Team Analysis
Record Checklist, was used to identiff these issues and is attached as Appendix A.

Each of the four resource-specific sections below is introduced by an issue statement describing
the specific, potential effects. A description of key aspects of the affected environment follows,
setting the stage for discussion of the environmental consequences of the proposed action and no-
action alternatives.

3.3.1 Surface and Ground Water
I Water features in the project area include ephemeral, runoff flows in Duncan Draw, Mud

Spring Hollow, Pin Hollow, and Broad Hollow as well as seeps and springs in some of
these drainages. Subsidence could impact the quality and hydrology of these surface
waters and ground water, and such impacts could have broader effects on the project
area's ecosystem.

Evaluation Criteria: Changes in surface or subsurface hydrology due to mining impacts and
corresponding changes in the location or discharge of surface springs, seeps, streams, or ponds.

As the project area is not part of any municipal watershed, potential drinking water impacts are
not a concern (see Appendix A). Surface and ground water resources in the project area were
identified based on a project-area site visit conducted in July 2008 and a review of available
information including National Hydrography GIS data, aerial photography, USGS geologic
mapping at l:100,000 and 1:24,000 scale, Utah Division of Oil Gas and Mining data archives,
SUFCO overburden coverage, and previous reports addressing hydrology and geology in nearby
mining tracts.
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3.3.1.1 Surface Water Resources

Note that this section deals with streams, ponds, and troughs in the modification areas. Seeps and
springs are discussed below under Ground water Resources.

The project area is located in the headwaters of the Quitchupah Creek drainage including portions
of the North Fork Quitchupah Creek and Convulsion Canyon-Quitchupah Creek watersheds.

Quitchupah Creek flows into Ivie Creek, a tributary to Muddy Creek which is part of Utah's West
Colorado River Watershed Management Unit. The watershed divide is defined by Duncan
Mountain (elevation 9,250 feet) and intercepts the northeast corner of the project area.

Three canyons span the project area including Duncan Draw, Mud Spring Hollow, and Pin
HollodBroad Hollow (Figure 3-1). Convulsion Canyon is located along the southern edge of the
project area at approximately 7,600 feet elevation. Stream channels in these project-area
canyons support intermittent flow resulting from spring snowmelt and occasional storm events
during other times of the year. Perennial flow commences in Conrnrlsion Canyon roughly 0.5
miles east of the project atea, below the confluence with East Spring Canyon.

The channel in Duncan Draw begins on the southwest side of Duncan Mountain at an elevation of
approximately 8,500 feet. A livestock pond has been created near this location with a berm that
collects surface runoff from upslope areas. The surface area of the pond is approximately 1 acre.
The channel below the pond is well vegetated throughout much of its length down to the eastern
edge of the project area. Localized segments of incised channel with exposed banks comprised of
silt/clay soils are present in the upper reaches of Duncan Draw.

The upper, ephemeral stream reaches in Mud Spring Hollow are located outside the northwest
project area boundury. The main channel ranges in elevation from about 7,700 to 8,700 feet as it
passes through the project area. Similar to Duncan Draw, most of the channel is well vegetated
and stable. Localized channel segments in upper Mud Spring Hollow are incised with exposed
soil surfaces. Although channel features of this type are unstable and susceptible to erosion, they
are not uncommon for headwater streams in the area and represent typical phases of stream
morphology as channels adjust to dynamic patterns of precipitation, flow, erosion, and deposition.

Mud Spring Hollow increases in width below 8,300 feet as slopes decrease. Stream channel
banks and beds are well vegetated in this reach. Localized segments of stream channel in this
area (<100 feet) were observed to have either mud or standing water (Figure 3-l). A cattle trough
is located in this area near Mud Spring. The trough is currently in disrepair and no tonger
connected to the pipeline leading from the spring.

Outcrops of Castlegate Sandstone occur near 8,200 feet elevation and eventually create canyon
walls which define the boundaries of Mud Spring Hollow down to the confluence with
Convulsion Canyon. The stream channel in lower Mud Spring Hollow contains mature woody
vegetation and plant species. Large boulders and bedrock armor the channel bed and banks and
stabilize the channel during runoff events.
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Pin Hollow enters the project area along the west boundary and eventually joins with Eldridge
Hollow above the confluence with Broad Hollow. Upslope areas adjacent to stream channels are
defined by canyon walls formed by outcrops of Castlegate Sandstone. At the time of the site visit
(July 2008), the lower segment of the stream channel in Pin Hollow contained standing water 3 to
6 inches deep which supported wetland and riparian vegetation. A cattle trough is also located in
this area. The trough is filled from a nearby springbox and currently provides water for grazing
livestock (Figure 3- 1).

Below the confluence of Pin Hollow and Eldridge Hollow, the stream channel in Broad Hollow
widens and contains mature shrub and tree species. The channel bottom in this area is comprised
primarily of sand mixed with large colluvial material and some bedrock features. Channel banks
are stable.

3.3.1.2 Ground \ilater Resources

Ground water travels through geologic formations underlying the project area. These formations
serve as aquifers that support both local and regional flow patterns. The general pattern for
ground water flow within the study area is from the recharge areas at higher elevations to the
discharge areas at the lower elevations along valleys. Beyond that, site geology controls the
patterns, pathways and rates of ground water flow and influences the location and extent of
ground water discharge. Ground water is discharged from springs and seeps that support standing
water in localized segments of intermittent stream channels in the project area (Figure 3-2).

The surface occutrence of geologic formations is also shown in Figure 3-2. A detailed study of
geologic formations in the nearby Muddy Lease Tract area was completed by Anderson (2004)
and can be used to describe physical properties of aquifers and ground water movement in the
modification areas. The North Horn Formation is the uppermost geologic layer in the project
area. The shaley nature of the formation and its occurrence at higher elevations that receive more
precipitation makes it vulnerable to mass movement, slope failures, and landslides. The shales
and clays of the North Horn Formation serve to retard the vertical flow of water causing ground
water to move horizontally along bedding planes or through fractures. Two seeps have been
identified that discharge from the North Horn formation on the north face of Duncan Mountain
(Figure 3-2). These features are characterized by standing water that collects in surface
depressions. No single point of discharge or overland flow extending away from the depressions
was identified during the July 2008 field visit.

The next geologic layer, Price River Formation, is lithologically similar to the underlying
Castlegate Sandstone, but the formation contains more shale and siltstone, with minor
conglomerate and is a slope-former (Anderson 2004). Like the North Horn Formation, the
outcrop of the Price River Formation is susceptible to slumping and landslides due to the
occurrence of shales and clays.

It is uncertain whether ground water in the North Horn and Upper Price River formations is
continuously safurated or whether unsaturated zones occur beneath perched saturated zones.
Indications of extensive unsaturated horizons in the Price River and Castlegate Sandstone in drill
holes and wells in the adjacent SUFCO Mine and nearby Pines Tract Lease, as reported in the
Pines Tract EIS (Forest Service 1999), suggests that perched ground water conditions are likely.
In any event, it is clear that the clays and shales within the North Horn and Price River formations
severely restrict vertical flow of ground water to deeper units within the study area.
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A total of four springs and three seeps occur on the Price River Formation or alluvial material
deposited above this formation (Figure 3-Z). Two springs and two seeps are on north facing
slopes of Duncan Mountain. Discharge from each spring was estimated at less than 2 gallons per
minute during the July 2008 field visit. The fwo seeps consist of standing water collected in
shallow depressions. The two remaining Price River springs are located in Duncan Draw and
Mud Spring Hollow. Both springs are developed with collection structures (spring box) and
protected by fenced enclosures. The spring in Duncan Draw was observed to be dry in July 2008
while the spring box in Mud Spring Hollow contained approximately 12 inches of water.
Discharge from this spring box was not observed. Small amounts of standing water (less than Z
inches) were observed in shallow depressions about 1,000 feet below the Mud Spring enclosure.
This area extends for roughly 30 feet along the bottom of a swale in Mud Spring Hollow.

Castlegate Sandstone forms a steep cliff escarpment along the edges of lower Mud Spring
Hollow, Broad Hollow, and Convulsion Canyon. Near cliff exposures and along channel
bottoms, the Castlegate Sandstone becomes friable due to the dissolution of the carbonaG cement,
thus becoming more capable of supporting active ground water systems (Forest Service 19gg).
The Final EIS for the Pines Coal Tract determined that reduced vertical and lateral stresses on the
Castlegate Sandstone outcrop along the canyon walls has increased fracture widths and hydraulic
conductivities. This has apparently enhanced localized recharge of the Castlegate Sandstone that
may extend for a distance of about 1,000 feet back from the canyon rims. No springs or seeps
were identified in the Castlegate Formation.

The mineable coal seams are found in the lower quarter of the Blackhawk Formation, underlying
the Castlegate Sandstone (Anderson 2004). The sandstone units become more separated *A
isolated toward the base of the Blackhawk, and swelling clays are cofltmon throughout this
geologic layer. The presence of clay decreases hydraulic conductivity, which impedes vertical
flow of ground water within the Blackhawk Formation. Analysis of the tritium and radiocarbon
of ground water performed for the Pines Coal Tract EIS (Forest Service 1999) indicated that
ground water in the Blackhawk Formation coals is very old (greater than 7,000 to 20,000 years),
as compared to the relatively young water in the Castlegate Sandstone springs. The significant
differences in water age indicate a lack of transmission between these geologic formations,
including an absence of faults that would promote vertical flow.

Two springs and two seeps occur near the Castlegate-Blackhawk contact (Figurc 3-2). Discharge
from a spring in lower Mud Spring Hollow occurs at the base of a rock escarpment defining the
west edge of the canyon. Flows were estimated at less than 0.5 gallons per minute and disappear
quickly into the surrounding surface. Standing water was observed in the stream channel rougttty
200 feet below the spring and continued downstream for about 75 feet. A spring and seep in-Pin
Hollow are in the channel boffom roughly 0.5 miles upstream of the confluence with Etariagt
Hollow. Discharge from the spring is collected in spring box that fills a nearby cattle trough.
Flows from the spring box were estimated at} gallons per minute. Standing water (4 to 6) inches
deep was observed in roughly 700 feet of stream channel above and below the spring. The origin
of the seep is surrounded by abundant riparian vegetation including willows and sedge.

The Star Point Sandstone and Upper Blue Gate Member Formations occur in the lower southeast
corner of the project area and are stratigraphically below the Blackhawk Formation (Figure 3-2).
The lower Star Point Sandstone is an upward prograding sequence of thin sandstones, iiltstott.r,
and shales, which intertongue with underlying formations (Forest Senrice 1999). No springs or
seeps were identified in this area.
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Other geologic features in the project area include deposits that have been moved by wind
(eolian), water (alluvium), or gravity (talus/colluvium) as well as residual deposits of limestone.
The most important of these features is alluvium, due to the interaction of this material with
shallow ground water. As noted previously, shallow ground water is captured in alluvial deposits
in stream channels and canyon bottoms throughout the project area. The presence of standing
water in segments of Mud Spring Hollow and Pin Hollow represent diffirse discharge (seeps)
from shallow ground water that has collected in alluvial deposits. Recharge to alluvial deposits
occurs on a seasonal basis as direct surface infiltration or as inflow from upstream channel
segments.

The extent and duration of shallow ground water in these areas can be somewhat inferred by the
type and amount of surface vegetation that is present. Localized areas of riparian vegetation
occur along some channel segments, particularly at mid-elevations where stream channels
decrease in gradient. Shallow core sampling from alluvial deposits in these areas identified some
evidence of mottling and the potential for saturated soil conditions during some part of the year.

3.3.1.3 Water Quality
The quality of mine water discharge is regulated by the Utah Division of Water Quality (Utah
DWQ). Analysis results of discharge from the SUFCO Mine to North Fork Quitchupah Creek at
permitted discharge point 003 show compliance with permitted limits established by Utah DWe.
In addition, Whole Effluent Toxicity (WET) testing is required to insure that mine discharge is
not toxic to aquatic life. The results of WET testing reported in monitoring databases maintained
by the Utah Division of Oil Gas and Mining (DOGM) show compliance with applicable
standards.

3.3.2 Wetlands
. Isolated, discrete wetlands are associated with Duncan Draw, Mud Spring Hollow, pin

Hollow, and Broad Hollow. Any impacts on surface or ground water quality or
hydrology could affect these aquatic ecosystems.

Evaluation Criteria: Changes in wetland hydrolory due to mining impacts and corresponding
changes in species composition in riparian areas and wetlands.

Wetlands resources in the project area were identified based on a project-area site visit conducted
in July of 2008 and a review of aerial photography, including l-meter resolution National
Agriculture Inventory Project (NAIP) regular color aerial imagery from 2004 and 2006 and color
infrared imagery from 2004.

Wetlands are defined as those areas that are inundated or saturated by surface or ground water at
a frequency and dwation sufficient to support, and that under normal conditions do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions (Federal RLgister
1982). Wetlands in the project area are typically associated with zones of ground water discharge
where saturated soils conditions occur. Wetland hydrology is present in areas that are inundatid
or saturated to the surface continuously for at least 5 percent of the growing season in most years
(Environmental Laboratory 1987). These areas are wetlands if they also meet hydrophytic
vegetation and hydric soil requirements.

The boundury between wetlands and uplands may be abrupt, particularly where the wetland edge
coincides with a defining change in topography, or may be more gradual where the topographlc
gradient is less. In the project area, several of the wetland resources occur in areas where- the
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topography is gradual and the change from wetland to mesic meadow to upland occurs over a
wider distance.

The determination of the exact wetland boundaries is further complicated by the apparent
reduction of water discharge from several of the springs. Vegetation that is persisting may have
been established during, and currently reflect, a wetter water regime than now exists on the site.
This situation is the case in upper Mud Springs Hollow and Duncan Draw.

Due to the lack of available data that would allow the areas that are technically wetlands to be
separated from non-wetland mesic and seasonally mesic meadows, these areas are addressed
together as part of the wetland resources in the project area. Wetlands do not occur in Broad
Hollow but are found to some degree in the other project area drainages. Table 3-2 lists the
wetland resources in the project area.

3.3.3 Terrestrial and Aquatic Wildlife Resources

. Several Forest Service sensitive species and other special status species such as

management indicator species (MIS) and migratory birds potentially occur in the project
area and could be affected indirectly by subsidence.

No federally listed or candidate plant or wildlife species, or their critical habitats, have been
identified in the project area (see Appendix A). A Biological Assessment documenting this
conclusion has been prepared for the project. A Biological Evaluation providing detailed analysis
of effects on Forest Service sensitive species and a MIS report addressing these species as well as

other special status species were also prepared. All are included in the project record.

Evaluation Criteria: Changes in populations or habitat conditions for special status wildlife
species due to mining impacts, particularly aquatic and riparian species given the limited range of
potential surface effects.

Table 3-2. Wetland systems in the \ilest Lease project area.

\iletland Resources Description

Pin Hollow Spring
Small, shaded spring in an otherwise dry canyon. Spring has been
developed and piped to a livestock watering trough. Water creates a seepy
wetland zone in the bottom of the swale.

Lower Spring/Seep In Mud
Springs Hollow

Water is discharged from an outcrop of Castlegate Sandstone and creates a

small seepy wetland community in the channel below the rock from which
the seep discharges.

Upper Spring In Mud Springs
Hollow

The upper Mud Springs Hollow spring has been developed for livestock
watering, but the volume of water appears to have diminished and the
system was dry in July of 2008. However, wetland sedges and rushes
persist and may indicate the presence of seasonal wetland hvdrolosv.

Duncan Hollow Spring
The main spring in Duncan Hollow is outside of the project area, but the
mesic meadow below the springs crosses the project area. Areas of
seasonal wetland may persist in the proiect area.

Duncan Mountain Springs
The north side of Duncan Mountain has a system of springs and seeps.
Wetland and riparian vegetation are associated with these features.
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This assessment of potential wildlife impacts was based on a site visit completed in July 2008,
review of NEPA and other pertinent documents regarding similar projects and/or similar habitats,
and knowledge of the habitat requirements of special status species potentially occurring in the
project area. Information on MIS species was provided by the Fish Lake National Forest
(Rodriguez et al 2006).

Much of this discussion is summarized from the Biological Evaluation prepared for this project
and included in the project record (Cimrs 2008a).

3.3.3.1 Forest Service Sensitive Species

The habitat types occurring in the project area are listed above (see 3.2, General Setting). Table
3-3 lists the Forest Service Intermountain Region sensitive wildlife species and rationale why
each was or was not considered in this analvsis.

Table 3-3. Suitability of habitat in the project area for Forest Service R4 Sensitive wildlife species
found on the Fishlake National Forest (Forest Service 2003).

Species Habitat Description
Analysis of Habitat

S uitabilitv/Ration ale

Mammals

Spotted bat
Euderma maculatum

Ponderosa pine, pinyon-juniper woodlands, and
shrub desert. Elevations up to 10,600 feet.
Roosts in crevices of rockv cliffs.

Considered, Ponderosa,
pinyon-juniper and shrub
habitat is nresent.

Townsend's big-eared bat
Corynorhinus townsendii
pallescens

S emidesert shrublands, pinyon-juniper
woodlands, and open montane forests. Elevations
up to 9,500 feet. Roosts in caves and abandoned
mines.

Considered. Suitable
foraging habitat present; roosts
limited.

Pygmy rabbit
Brachvlasus idahoensis

Areas with tall, dense sagebrush. Requires deep
soils to excavate burrows.

Not Considered. Suitable
habitat not uresent.

Birds

Bald eagle
(Halia eetu s leuc o cephalus)

Bald eagles nest almost exclusively near lakes,
rivers, or sea coasts. Bald eagle winter range
usually includes areas of open water such as lakes
or major rivers, but may also include arid valleys.
Winter roosting habitat can be large roost hees
located along rivers, lakes, or reservoirs, or as far
as 20 miles from water.

Not Considered. Bald eagles
are present on the Forest in the
fall, winter, and spring. There
are no known winter
concenhation areas on the
Forest. Single individuals or
pairs have been documented
over winterins on the District.

Northern goshawk
Accipiter gentilis

Habitat includes a wide variety of forest ages,
structural conditions, and successional stages for
foraging. Generally nests in coniferous, mixed
coniferous. and riparian (aspen stringers) forests.

Considered. There are known
goshawk territories in the
vicinity of the project area.

Peregrine falcon
Falco p eregrinus anatum

Nest sites are on cliffs in mountainous areas or in
river canyons and gorges. Forage in riparian
areas or in open meadows.

NotConsidered. Suitable
cliff habitat for nesting and
foraeine not present.

Flammulated owl
Otus flammeolus

Mafure pine, mixed conifer and aspen forests.
Snass with cavities required for nestine.

Considered. Suitable habitat
is present.

Three-toed woodpecker
Picoides tridactvlus

Coniferous and mixed forest fypes at elevations
up to 9,000 feet. Requires snags for nesting and
foraging.

Considered. Suitable habitat
is present.

Greater sage-grouse
Centrocercus urophasianus

Sagebrush communities used during all life cycle
stages. Riparian meadows, springs, and streams
are also used during late brood-rearing.

Considered. Suitable sage,

habitat present. Active leks
recorded nearbv.
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Table 3-3. (cont'd) Suitability of habitat in the project area for Forest Service R4 Sensitive wildlife
species found on the Fishlake National Forest (Forest Service 2003).

Species Habitat Description
Analysis of Habitat
S uit abilitv/Rationale

Fish

Bonneville cutthroat trout
Oncorhvnchus clarki utah

Small headwater streams with cool, clear water,
pools, and well-vegetated streambanks. Clean,
gravel substrate in cool water required for
spawnins. Mav also inhabit lakes.

Not Considered. Suitable
habitat (perennial streams and
lakes) not present.

Colorado River cutthroat
trout
Oncorhynchus clarki
pleuriticus

Headwater streams and lakes with cold, clean
water of the Colorado river drainage system; only
occurs on the Loa Ranger District of the Fishlake
National Forest.

NotConsidered. Suitable
habilat (perennial streams and

lakes) not present.

The potential effects on the spotted bat, Townsend's big-eared bat, northern goshawk,

flammulated owl, three-toed woodpecker, and greater sage-grouse are discussed below in Chapter

4.

3.3.3.2 Management Indicator Species

The use of MIS to monitor habitats and associated species is described in Life History and
Analysis of Endangered, Threatened, Candidate, Sensitive, and Management Indicator Species of
the Fishlake National Forest, Version 4./ (Rodriguez et al. 2006). Table 3-4 shows the suitability
of habitat for MIS on the FLNF.

Table 3-4. Suitability of habitat for Fishlake National Forest Management Indicator Species.l

Species
Suitabilitv of H bitat for Management Indicator Species

Suitable
Habitat Unsuitable Based on the

Following
Elk X
Mule deer X
Northern Goshawk X
Cavity Nesters (hairy woodpecker, western
bluebird. and mountain bluebird)

X

Sage Nesters (Brewer's sparrow, vesper
sparrow, and sage thrasher)

X

Riparian Nesters (Lincoln's spaffow, yellow
warbler, song spalTow, and MacGillivray's
warbler)

X

Bonneville Cutthroat Trout
X-No perennial streams are located in
the nroiect area.

Colorado River Cutthroat Trout
X-No perennial streams are located in
the proiect area.

Resident Trout (rainbow, brown, brook,
cutthroat. and lake)

X-No perennial streams are located in
the nroiect area.

Aquatic Macroinvertebrates X

Rydberg's Milkvetch
X-Associated with tertiary igneous
gravels. No such habitat located in the
proiect area.

-HabitatcharacteristicsforeachofthefollowingspecieswasreviewedandbasedoninformationfoundinRodriguezetal.

(2006).
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Because population trend is best addressed at a much larger scale than the project level, data from
organizations such as the Utah Division of Wildlife Resources, the Nature Conservancy
(NatureServe Explorer), and the United States Geological Survey's Breeding Bird Survey (BBS)
were used in the discussions on trend. For far ranging species such as elk that can range across
multiple forest boundaries and land ownerships, broad scale data were obtained from the Division
of Wildlife Resources, Southern Region (Rodriguez et al. 2006).

Based on this assessment of habitat suitability, the analysis summarized in Chapter 4 focuses on
potential effects on elk; mule deer; northern goshawk; the noted cavity, sage, and riparian nesters;
and aquatic macroinvertebrates.

3.3.3.3 Migratory Birds

Executive Order 13186, signed on January 10, 2001, directs Federal agencies to evaluate the
effects of actions and agency plans on migratory birds, with emphasis on species of concem. The
most recent list of migratory bird species of concern was developed by the U.S. Fish and Wildlife
Service (FWS) in Birds of Conservation Concern 2002 (FWS 2002). In that publication, the
migratory bird species of concern are delineated within separate Bird Conservation Regions
(BCR) in the United States.

The proposed action would occur in BCR 16 (Southern Rockies/Colorado Plateau) on lands
administered by the Fishlake National Forest. There are 29 species of concem listed for BCR 16
(Appendix C). A number of these species could occur on a routine or incidental basis in the
modification areas.

3.3.4 Heritage Resources

r Surface impact would be limited to subsidence. Areas of concern for heritage resources
include those subject to potential rockfall and surface cracking.

Impacts on paleontological resources are not anticipated due to the nature of the anticipated
disturbance. The proposed operations would create little or no surface disturbance. Required
mitigation (Forest Service lease stipulation no. 1, cessation of work and notification of agency
archaeologists) would avoid impacts on any buried resources encountered during development.
(See Appendix B.)

Evaluation Criteria: Number, location, and description of known heritage resources located in
areas subject to potential mining-induced subsidence.

A Class I search of the heritage files housed with the Utah State Historic Preservation Office
(SHPO) was conducted. In addition to the SHPO files search, supplementary record searches
were conducted to ensure a complete data set of information regarding pre-existing identified
heritage resources within the West Lease project area. These additional record searches were
undertaken at the offices of the regulatory agencies involved, i.8., Richfield BLM and the
Richfield Fishlake National Forest.

Together, these file searches compiled information relating to previous archaeological surveys
and recorded heritage resources within and around the West Lease project area. Once the file
searches were complete Class II and III on-site inventories of the project area were completed.
The less intensive Class II inventory focused on steep ridges and slopes, and remaining, higher
potential areas were covered by the Class III inventory.
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A detailed report on the heritage resource investigation (Earthtouch Inc. 2008) was prepared and

is included in the project record. The report was atso submitted to the SHPO, whose conculrence

with the findings will precede any decision regarding this proposed action.

There are 15 identified archaeological sites within the West Lease project area (see Table 3-5),

including three previously identified sites and 12 sites identified through this survey. Six of the

sites (42SV3209, 42SV3211, 425V3212, 42SV3213, 425V3247, and 42SV3248) are

recommended as eligible for inclusion to the National Register of Historic Places (NRHP). The

remaining nine are recommended as not eligible for inclusion to the NRHP. All six of the

recommended eligible sites within the project area are rock shelters with associated artifacts

an#or rock art.

Table 3-5. Heritage Resources wifhin the \ilest Lease project area.

Heritaqe Resource Description Elisibility
42SV1386+ Prehistoric lithic scatter Not elieible

42SV1031* Prehistoric lithic scatter Not elisible

42SV2688* Prehistoric lithic scatter Not elieible

425V3207 Prehistoric lithic scatter Not elisible

42SV3208 Prehistoric lithic scatter Not elisible

42SV3209 Prehistoric rock shelter Elisible

42SV3210 Prehistoric lithic scatter Not elieible

42SV32l l Prehistoric rock shelter Elisible

42SV3212 Prehistoric rock shelter Elieible

42SV3213 Prehistoric rock shelter Elieible

425V32t4 Prehistoric lithic source Not elieible

42SV3215 Prehistoric lithic scatter Not elisible

425V3246 Historic debris scatter Not elieible

425V3247 Possible prehistoric rock shelter Potentiallv elisible

42SV3248 Fremont rock shelter Elieible
*Previously recorded sites.

Potential effects on the six eligible sites are discussed below in Chapter 4.
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4.0 ENVIRONMENTAL IMPACTS

4.1 Introduction

This section identifies the direct, indirect, and cumulative impacts anticipated for the proposed
action and no-action altemative. The four resource areas/issues addressed are surface and ground

water, wetlands, terrestrial and aquatic wildlife, and heritage resources (see section L7,
Identification of Issues, above).

4.2 Direct/Indirect Impacts

4.2.1 Alternative A - Pronosed Action

4.2.1.1Resource 1: Surface and Ground Water
Methodoloey
The assessment of impacts described below draws in large part from an analysis completed for
the nearby Greens Hollow tract (Maleki 2008). A review of hydrology, geology, overburden
depths, and mining techniques indicate the two areas are similar and would therefore exhibit
comparable subsidence impacts. In addition, much of the assessment methodology used by
Maleki (2008) draws from subsidence impacts observed at other Utah mines developed in the
Hiawatha coal seam and is applicable to the modification areas.

The following section provides background information on mining-induced subsidence, the
processes it can trigger, and the potential effects of these processes on surface and ground water
resources. This background discussion is followed by u section detailing how these processes are

anticipated to play out in the modification areas.

Background
Longwall mining activities result in subsidence-induced ground movements and other changes in
geology and topography. Potential impacts of this mining-induced subsidence include lower
surface elevations, changes in the gradient of streams, loss of water to subsidence-induced cracks,

interception and diversion of ground water flow paths, and water quality impacts from mined
areas and mine water discharge. These impacts can affect streams, springs, seeps, and ponds.

The vertical distance between the surface water body and the mined coal and the geology
underlying the stream channel or spring are relevant considerations, as is experience at mines in
the same coal field.

Decreases in surface elevations following subsidence are evaluated as a percentage of extraction
height. A review of subsidence data from mines near the SUFCO Mine indicated subsidence

factors ranging from 45 to 68 percent of extraction height depending on panel width-to-depth
ratios. Changes in surface elevation are greatest at the middle of longwall panels, minimal near
gate roads, and muted somewhat based on depth of overburden. In general, changes in surface

slope are less than 2 percent and not visually discernable due to gradual changes and variations in
local topography. Consequences of subsidence under streams can be evident if the change in
channel gradient is sufficient to create pools. (Maleki 2008.)

Surface cracks develop during subsidence as tension develops behind the subsidence wave.
Healing of surface cracks occurs quickly in areas that experience the full cycle of subsidence,

including tension followed by compression. Permanent tensile cracks can occur at the surface

near edges of longwall panels and gate roads where permanent tension exists between subsided
and non-subsided areas. Development of these types of cracks is particularly evident in areas
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where geologic strata are brittle, such as Castlegate Sandstone. Surface tensile cracks have been

observed in Castlegate Sandstone above longwall mining operations in nearby mining tracts even

though the sandstone is about 800 feet to 1,000 feet above the mine workings. Tensile cracks are

typically shallow and generally considered not to extend below 50 feet. (Maleki 2008.)

Ground water flow paths can be disturbed during subsidence. Shallow ground water is found in
coarse material surrounding many stream channels or in areas where deeper infiltration is limited
by impervious layers. Movement of deeper ground water flow occurs preferentially along

subsurface fractures or more slowly through porous material in aquifers. Shallow ground water

flow can be diverted by development of surface or shallow subsurface tensile cracks. Subsidence

impacts on deep ground water flow paths generally extend upward from the mined layer through

a fractured zone equivalent to 30 to 60 times mineable thickness. In general, fractured zones do

not result in diversion of regional flow patterns. As flow paths are disturbed during subsidence

tension and compression phases, the rate, timing, and location of ground water discharge can be

influenced.

Water quality impacts associated with underground coal mining occur when surface water or
ground water is contaminated by mining activities. Ground water inflow to the mine can be

contaminated as it comes in contact with mine equipment or materials introduced into the mine.

Long-term oxidation of this material and rock surfaces exposed during mining can influence

water chemistry. Surface water quality can be influenced by mine discharge as well as surface

runoff from areas used to store mine tailings and equipment, or from construction of new

facilities such as roads, vent shafts, or power lines.

Modification Area Effects
Figure 4-l shows depth of overburden above the Upper Hiawatha coal seam, geologic formations,

and water features in the project area. Due to the stratigraphic location of the Upper Hiawatha

coal seam and the mine access road, it is unlikely that mine development (and subsidence

impacts) will occur along the south end of the tract.

Based on the reported subsidence factors of 45 - 68 percent of extraction height, maximum
elevation change on the modification areas should be approximately I feet in zones with
overburden depths of 1,000 - 2,200 feet. As shown in Figure 4-1, this covers the majority of the

project area. Maximum elevation change following subsidence in areas with overburden less than

1,000 feet would be somewhat greater than I feet. Changes in surface slopes resulting from
differential subsidence would be moderate (generally less than I to 2 percent) at most overburden

cover depths in the modification areas, and thus vertical subsidence would likely not be visually
discernable because of gradual changes in surface slopes.

Changes in channel gradient of intermittent streams in the project area would increase or decrease

depending on location of stream channels with respect to gate roads and longwall panel

boundaries. Channel slopes would increase where streams enter the subsidence zone and decrease

where channels leave the subsidence zone. Changes in channel gradient may become more

abrupt near the south end of the project area where overburden depths are shallower and the

subsidence factor is greater. However, observed channel gradients are greater here as intermittent
stream channels drop quickly down to Convulsion Canyon. As a result, any change in stream

gradients or other geomorphic features following subsidence in this area would likely be

indistinguishable from existing conditions.
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Figure 4-1 . West Lease
Subsidence I mpact Assessment
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Permanent loss of surface water to underground mine workings would be unlikely in most of the
project area. Extension and expansion of existing fracfure systems and upward propagation of
new fractures rarely extends upward more than 60 times minable coal thickness (Maleki 2008) or
approximately 720 feet. Therefore intermittent channels located in areas with overburden depths
of this amount or less (see Figure 4-1), including Broad Hollow and lower segments of Mud
Spring Hollow and Pin Hollow, would have some short-term potential to lose seasonal flow to the
fracture zone. Due to the alluvial deposits found in these areas, it is likely that any surface cracks
which develop in channel segments would likely fill quickly with bedload material generated
during spring runoff or intense storm events. However, loss of some water could continue if
cracks are filled with coarse material such as gravel or sand that easily transmit water.

All springs, s€eps, stock ponds, and intermittent stream channels located within the area of
disturbance by mine subsidence could potentially be affected by surface tensile cracks that
develop parallel to the subsidence front as the mine advances. Tensile cracks that appear in the
soil, shale, and mudstone layers near the surface in the modification areas would be expected to
heal quickly following the compression phase of subsidence. The probability of surface tensile
fractures affecting springs, seeps, and stock ponds located in upper Mud Spring Hollow, Duncan
Draw, and on Duncan Mountain is low and generally decreases with increasing overburden
depths. Any short-term loss of seasonal stream flow in intermittent channels to surface tensile
cracks would enhance the rate of subsurface flow in the fractured bedrock and alluvium
downstream of the point of loss and would eventually resurface in lower channel segments.

Since the potential for permanent surface tensile cracks is increased by brittle geological strata
such as Castlegate Sandstone and shallow overburden depths, the potential for developing
fractures that would result in a loss of water is greater for springs and seeps located on sandstone
units at the south end of the modification areas than for other areas.

Two springs and two seeps are located in Pin Hollow and lower Mud Springs Hollow near the
Castlegate/Blackhawk contact (see section 3.3.1.2, Ground Water Resources). Overburden depth
at these two locations is approximately 800 feet (Figure 4-1). It is unlikely that the extent of the
fracfured zone at these two locations would reach the surface. However, development of surface
or shallow subsurface tensile fractures could occur, particularly if boundaries of gate roads and
longwall panels were located in the area. Any sandstone material that is present at these
locations, would not only increase the potential risk but would also extend the amount of time
needed to heal cracks. This potential is greater in comparison to other locations where shale,
mudstone, and other fined grained materials occur. If surface or shallow subsurface tensile
fractures developed at or near these water features, water could be diverted to a downslope
location. The likelihood of this occurrence is greater in comparison to water features located on
other geologic formations and at deeper overburden depths.

In terms of stock water, the pond in Duncan draw and the trough at Mud Spring (dry, apparently
disused, and disconnected from the spring) would not likely be affected in the long term. The
spring/seep used to fill the trough in Pin Hollow and spring/seep in lower Mud Spring Hollow (if
it is used by livestock) could potentially be affected in the long term or permanently.

The potential for transbasin diversion of mine water discharge depends upon the location of the
discharge to the surface and the ultimate fate of the water intercepted by mine workings. Mine
water discharge associated with this project would occur at the current SIJFCO Mine point of
discharge to North Fork Quitchupah Creek. This point of discharge is located in the Quitchupah
Creek basin along with the entire West Lease Tract, therefore no transbasin diversions would
occur.
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Water conveying faults are not expected to be encountered during underground mining within the
West Lease Tract. Geologic studies completed in nearby tracts have determined minimal faulting
at levels that are not conducive to rapid transmission of water. Furthermore, analysis of tritium
and radiocarbon concentrations performed for the Pines Coal Tract EIS (Forest Service 1999)
found ground water in the Blackhawk Formation coals to be very old (greater than 7,000 to
20,000 years), and likely absent of faults that would transmit younger water from other geologic
strata. Ground water intercepted by the mine is expected to be water stored in sandstone lenses or
paleo channels and perched zones that have no hydraulic connection with surface water systems.

No new surface developments are associated with this project; therefore, the only surface water
quality impacts would be associated with mine water discharge to North Fork Quitchupah Creek.

The quality of mine water discharge or mine water that accumulates in mined out areas would be
similar to the quality of ground water in the overlying geology. The concentration of some
constituents would increase due to oxidation of sulfide minerals in exposed rock and chemical
interactions with metal material that cannot be removed as the mine advances or retreats. After
mining is completed and the underground mine workings are flooded, the dissolved oxygen levels
in the mine water would be depleted. As this occurs, the rate of oxidation of sulfide minerals and.
ferrous metals would decline and eventually cease. At some point, dissolved metals could begin
to precipitate as sulfide minerals that would be contained within the underground mine workings.

The quality of mine water discharge is regulated by the Utah DWQ. The water quality of the
current SUFCO mine discharge is thought to be most representative of future mine water
discharges or accumulation in the mine.

4.2.1.2 Resource 2: Wetlands
Potential impacts on wetlands would be indirect, caused by changes in hydrology due to mining-
induced subsidence. Subsidence effects on hydrology are summaized in the preceding section
(4.2.1.1 Surface and Ground Water).

All drainages in the modification areas with the exception of Broad Hollow support limited areas
of wetlands and non-wetland mesic or seasonally mesic meadows (see section 3.3.2, Wetlands)
associated with springs and seeps or areas with seasonally high water tables. As indicated above
(Section 4.Zl.l Surface and Ground Water), all these springs and seeps could potentially be
affected by surface tensile cracks that develop parallel to the subsidence front as the mine
advances. However, the likelihood that springs and seeps and associated wetlands in upper Mud
Springs Hollow and Duncan Draw and on Duncan Mountain would be affected by subsidence is
low and decreases with increasing overburden depth, and any such hydrologic effect would likely
be temporary. Cracks would be expected to heal during the compression phase of subsidence and
be plugged with finer textured soil, shale, or mudstone. Any short-term loss of seasonal
stream/spring discharge to surface tension cracks that did occur would enhance the rate of
subsurface flow in the fractured bedrock and alluvium downstream of the point of loss and would
resurface lower in the drainage.

The two springs in the southern portion of the modifications areas, lower Mud Springs Hollow
and Pin Hollow, lie in areas of shallower overburden, about 800 feet. Permanent surface or
subsurface tensile cracks could occur, particularly if boundaries of gate roads and longwall panels
occurred in the area. Sandstone in the area would increase the risk and the amount of time it
would take for the cracks to heal. If cracks developed, they could divert water downslope of the
point of loss, resulting in a contraction or loss of wetland/mesic meadow vegetation at these
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locations, depending on the magnitude of the hydrologic change. The amount, extent, and
duration of water diverted from these seeps and springs would depend, in part, on placement of
gate roads and longwall panels and the extent and depth of cracks that oc.rr1;id following
subsidence.

Wetlands/mesic meadows in the project area could be subject to either temporary or perrnanent
hydrology impacts as a result of subsidence. For the pulpose of this analysis, temporary is
defined as changes in hydrology that last I year or less, while pennanent is defined as changes in
hydrology that last longer than I year. If temporary changes in hydrology occurred while
subsidence cracks healed, the effect on wetland and riparian vegetation would depend on several
variables, including weather conditions during that period (i.e., temperaturi, precipitation
patterns, etc.). If climatic conditions were not too severe, wetland vegetation would likely persist
and recover when the hydrology returned. Effects may be similar to those associated with ttre
flucfuations between wet and dry years. If water were permanently diverted to a new, downslope
location, a colresponding loss of wetlands would ocrur. Wetland or riparian vegetation would,
likely develop at the new downstream location. However, it would take time for the new
wetlands to become established and to support similar levels of function as the older wetlands.

4.2.1.3 Resource 3: Terrestrial and Aquatic Wildlife
Reeion 4 Forest Service Sensitive Species
The project area contains potentially suitable habitat for the spotted bat, Townsend's big-eared
bat, northern goshawk, flammulated owl, three-toed woodpecker, and greater sage-grouse
(section 3.3.3.1, Forest Service Sensitive Species). According to the Biological Evaluation
prepared for the project (Cimrs 2008a), individuals of three sensitive species could be adversely
affected by the proposed action. The species and rationales are as follows:

Spotted bat (due to potential reduction in roosting habitat in rock crevices due to
escarpment failure).

Townsends big-eared bat (due to potential reduction in roosting habitat in caves and
rocky outcrops).

I Greater sage-grouse (due to potential reduction in brood-rearing habitat in wetlands and
mesic meadows).

These effects could involve individuals but would not affect population viability or contribute to a
trend toward federal listing. In terms of bat roosting, while esca{pment failure might damage
existing habitat the impact would be offset by creation of new habitat. Regarding sage-grouse, as
discussed above (section 4.2.L2, Wetlands), the potential for impacts on wetland nititats is low
in all but the southern portion of the modification areas, and over time lost wetland habitats
would be replaced at the new locations where water surfaced. Further, surveys were completed in
July 2008 and no evidence of sage-grouse use of the project area was found.

The remaining three species, northern goshawk, flammulated owl, and three-toed woodpecker,
would not be affected due to the absence of surface-disturbing activities that would disturb
individuals or damage their habitat or prey base.

Management Indicator Species
This analysis focuses on potential effects on elk; mule deer; northern goshawk; the noted cavity,
sage, and riparian nesters; and aquatic macroinvertebrates (see section 3.3.3.2, Management
Indicator Species). As detailed in the MIS report prepared for this project (Cimrs 2008b), ieveral
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MIS could be adversely affected by the proposed action. The species and rationales are as
follows:

I Riparian nesters (due to potential reduction in riparian nesting habitats).

. Aquatic macroinvertebrates (due to potential displacement of aquatic, spring/seep-fed
habitats).

The scope and magnitude of potential adverse effects is low due to two factors. First is the
limited extent, spotty distribution, and relatively low quality of the riparian and aquatic habitat
present in the modification areas. Second is the self-correcting nature of impacts on the
hydrology supporting riparian and aquatic habitats discussed above. Forest-wide populations and
trends would not be affected.

The remaining six MIS would not be affected due to the absence of surface-disturbing activities
that would disturb individuals or damage their habitat or prey base.

Mieratory Birds
BCR 16 (Southern Rockies/Colorado Plateau) supports 29 migratory bird species of concern
listed for BCR 16 (see section 3.3.3.3, Migratory Birds), a number of which could occur on a
routine or incidental basis in the diverse habitats represented in the modification areas. Based on
the MIS and migratory bird report prepared for this project, three of these species (yellow-billed
cuckoo, peregrine falcon, and flammulated owl) have been addressed in the Biological
Assessment and/or Biological Evaluation (Cimrs 2008c and Cimrs 2008a) prepared for this
project and determined to be unaffected because habitat is either not present or would not be
affected.

Of the remaining species, those that nest in riparian habitats could be adversely affected for the
reasons outlined above (see Management Indicator Species), that is, due to potential reduction in
riparian nesting habitats. Again, the scope and magnitude of potential adverse effects is low due
to the limited extent, spotty distribution, and relatively low quality of the riparian and aquatic
habitat present in the modification areas and to the self-correcting nature of hyrologic impacts on
habitat.

Another potential impact on migratory birds is subsidence-induced failure of escarpments and its
effect on cliff-nesting species. Species including prairie falcons and golden eagles could lose
nesting sites due to escarpment failure. However, nesting sites are generally not limiting in the
region, and unless failure occurred during brooding and rearing, the effect would be negligible.
New habitat would be created to offset any loss of existing habitat to some degree.

Overall, the proposed action should have no notable, adverse impact on migratory birds.

4.2,1,4 Resource 4: Heritage Resources

If the proposed action were pursued, then subsidence associated with the subsurface mining could
impact sites 42SV3209, 425V3211, 42SV3212, 425V3213, 42SV3247, and 42SV3Z4B, all of
which are prehistoric rock shelters with associated artifacts and/or rock art. Subsidence could
potentially damage or destroy these archaeological sites.

However, Forest Service lease stipulation no. I (see Appendix B) would be in force to prevent or
mitigate these potential impacts as well as impacts on other heritage or paleontological resources
discovered during future mining operations. Under this stipulation, Ark would be required to
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complete any further studies and inventories deemed necessary and to develop a plan, subject to

Forest Service approval, to protect heritage and paleontological resources from damage or to
mitigate such impacts.

Avoidance of damage would entail requiring non-subsidence mining under the escarpments and

outcrops where these sites are located. Mitigation would involve a data recovery plan including a

detailed surface recording of all artifacts, documentation of rock art panels and systematic

subsurface excavation of cultural deposits.

4,2.1.5 Mitigation Measures

The only notable impacts remaining with the lease terms, conditions, and Forest Service
stipulations in place would be those associated with long-term or permanent diversion of flows
from the springs and seeps in lower Mud Springs Hollow and Pin Hollow (see sections 4.2.1.1,

Resource 1: Surface and Ground Water; 4.2.1.2, Resource 2: Wetlands); and 4.2.1.3, Resource 3:

Terrestrial and Aquatic Wildlife).

For these important stock water sources, mitigation would be to replace the water at its source,

either by trucking or piping it from the new spring/seep location or another source. Altematively,
new spring/seep locations caused by hydrologic changes might meet stock water needs. This
mitigation would be effective in wholly offsetting the impact in terms of stock water. Any loss of
wetlands would be mitigated as required by the Ar-y Corps of Engineers under section 404 of
the Clean Water Act.

4,2.1.6 Residual Impacts

With the cited mitigation in place, the only residual impact would be the unlikely potential for
minor and temporary displacement of surface water resources on Duncan Mountain and in
Duncan Draw and upper Mud Spring Hollow, and the somewhat higher potential for longer-term
displacement of spring/seep flows in lower Mud Springs Hollow and Pin Hollow. As noted

above, while stock water would be replaced through mitigation, this measure may or may not
mitigate impacts on wetlands and the wildlife species dependent on them.

4.2.1.7 Monitoring and Compliance

Monitoring for compliance with permit terms is a component of federal land management

agencies' administration of mining activities on lands under their jurisdiction. In this case, both
the BLM and the Fishlake National Forest would play roles in seeing that Ark complied with both
the permits terms, conditions, and stipulations as well as with any mitigation required by the

Responsible Official's decision. Responsibility for insuring compliance with underground (i.e.,

mine plan) matters would lie with the BLM, while the Fishlake National Forest would monitor
compliance with stipulations and mitigation measures protecting surface resources.

4.2,2. Alternative B - No Action

4.2.2.1Resource l: Surface and Ground \ilater
Under this alternative, the direct, indirect, and cumulative impacts on surface and ground water
identified above (see section 4.2.1.1 Resource l: Surface and Ground Water) for the proposed

action would not occur. These resources would continue to be subject primarily to the forces of
nature (e.g., climatic variation and earthquakes).

4.2,2,2 Resource 2: \iletlands
Under this alternative, the direct, indirect, and cumulative impacts on wetlands and mesic

meadows identified above (see section 4.2.1.2 Resource 2: Wetlands) fot the proposed action
would not occur. These resources would continue to be subject primarily to the forces of nature
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(e.g., climatic variation) and ongoing grazing with its associated trampling and herbivory of
wetland plants.

4,2,2.3 Resource 3: Terrestrial and Aquatic \ilildlife
Under this alternative, the direct, indirect, and cumulative impacts on terrestrial and aquatic

wildlife identified above (see secti on 4.2.1 .3 Resource 3: Terrestrial and Aquatic Wildlife) for the

proposed action would not occur. These resources would continue to be subject primarily to the

forces of nature (e.g., climatic variation) and ongoing grazing with its associated impacts on

upland and aquatic habitats.

4.2.2.4 Resource 4: Heritage Resources

Under this alternative, the direct, indirect, and cumulative impacts on heritage resources

identified above (see section 4.2.1.4 Resource 4: Heritage Resources) for the proposed action

would not occur. These resources would continue to be subject primarily to the forces of nature

(e.g., floods and earthquakes) and ongoing recreational use with its associated potential for

looting or inadvertent damage.

4.3 Cumulative Impacts AnalYsis

"Cumulative impacts" are those impacts resulting from the incremental impact of an action when

added to other past, present, or reasonably foreseeable actions regardless of what agency or

person undertakes such other actions. Because the proposed action would involve underground

mining with no surface development, all direct and indirect impacts would be associated with
subsidince and would affect only the lease modification areas themselves. As a result, the

cumulative effects analysis area is confined to the lease modification areas.

4.3.1 Past and Present Actions

Past or ongoing actions that could affect the same components of the environment as the

proposed action are operation of the SUFCO Mine to date, grazing occurring on the lease

modification areas under Forest Service permit, and recreational use.

Operations at SUFCO Mine began in 1941 as a small local operation extracting coal underground

from the original federal coal lease SL-062583. Production has increased over time since coal

was first used for local cofirmunity needs until today when the mine provides large-scale supply

for western power plant fuel needs. Since the 1970s when the mine was sold to a large energy

company, more leases have been acquired, more people employed, and more efficient technology

adopted. Mining methods have changed from room-and-pillar methods with conventional

blasting of the coal face to hightech longwall mining machines.

Current production is about 7 million tons per yotr, from seven federal and one state lease tracts

totaling ou"t 24,000 acres. The mine portal lies in Convulsion Canyon, approximately 30 miles

east of Salina, Sevier County, Utah. The mine is accessed by a l2-mile county road off of
Interstate 70. Current employment is about 350, most of whom live in surrounding communities

in Sevier County.

Livestock grazing has occurred on the modification areas since the late 1800s, and the lease

modification areas are crrrently grazed under Forest Service permit as part of the 27,985-aue

Quitchumpah Cattle and Horse Allotment. According to the Allotment Management Plan (AMP;

Forest Service 1977, as amended), the allotment is under "Intensive management for environment

and livestock."

33



Six operators are included in the grazing permit. Cattle are the permitted livestock type, with 820
codcalf pairs allowed on the entire allotment. The grazing season begins June 1l and ends
September 30 but may be shortened if forage utilization limits (50 percent of key species, which
are wheatgrasses) are met earlier.

A four-pasture rest-rotation grazing system has been employed for many years, under which any
given area receives each of the following treatments one year in four: complete rest, season-long
grazing, grazing after flowering of key species, and grazing after seed-ripe of key species. Both
long-term and current trends in range condition are stable or upward. No needs for changes in
grazing management have been identified.

Stockwater is a key aspect of management of the allotment and the lease modification areas for
grazing. As discussed above (see section 3.3.1.1, Surface Water Resources), troughs and ponds
fed by runoff or springs have been developed in Duncan, Mud Spring, and Pin hollows (Figure 3-
r).

The modification areas also support light levels of recreational use. There are no developed
facilities, and they are not part of the more popular hunting units in the region. Use is largely by
recreationists using the roads that traverse the area, seeing the sights or accessing adjacent areas.

4.3.2 Reasonably Foreseeable Action Scenario (RFAS)

The following RFAS identifies reasonably foreseeable future actions that could cumulatively
affect the same resources in the cumulative impact area as the proposed action and alternatives.

In terms of the lease modification areas themselves, no change beyond potential surface
exploration activities and the continued grazing use described above is anticipated. Beyond that,
future development of the SUFCO Mine has been considered in this RFAS. That development
could entail continued mining of currently leased tracts (e.9., Quitchupah), tracts proposed for
leasing and currently being reviewed (e.g., Greens Hollow), and tracts under consideration but
not yet proposed for leasing (e.g., Utah School and Institutional Trust Lands Administration
ISITLA] lands). While such development would not involve the proposed lease modification
tracts, they would affect the overall scope and operation of the SUFCO Mine and could
potentially impact the lease modification areas indirectly.

4.3.3 Cumulative Imnacts

It has been determined that cumulative impacts would be negligible as a result of the proposed
action or alternatives because:

I The direct and indirect effects of the proposed action on surface resources would be
minimal, as discussed above, and associated primarily with subsidence. This limits the
types of impacts which can be added to them in a meaningful, cumulative way.

While Ark may request authorization for coal exploration (e.g., drilling or other methods)
on the modification areas if a lease is issued, potential exploration activities have not
been identified (see section 2.2, Alternative A - Proposed Action) and their effects
cannot be assessed at this time. At such time as an exploration plan is developed and
submitted, it will subject to NEPA review prior to approval. Adequate information to
assess cumulative effects will be available at that time.

Ongoing grazing management is not anticipated to change, and its effects on lease
modification area resources are unrelated in nature to the subsidence-generated impacts
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potentially occurring as a result of the proposed action or alternatives. Therefore, grazing
effects are not additive in a cumulative sense.

Operation of the SUFCO Mine to date has had no discemable effect on the resources of
the lease modification areas. As a result, current operations have no apparent impact to
which the proposed action or alternatives would add in a cumulative manner.

Similarly, future development of the SUFCO Mine through additional leases should have
no cumulative effect. Development of adjacent areas such as the current Quitchupah
Tract have not affected the lease modification areas to date and are not anticipated to in
the future. Other areas of possible development such as Greens Hollow and SITLA lands
are separated by substantial distances of intervening terrain and have no apparent
connection in terms of hydrology or other relevant resources. Further, each future
development area considered in this analysis has its own independent utility and would
be pursued independently, regardless of the ultimate disposition of other potential
developments.
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5.0 CONSULTATION AND COORDINATION:

5-1 Introduction

The issue identification section of Chapter 1 identifies those issues analyzed in detail in Chapter
4. Appendix A provides the rationale for issues that were considered but not analyzed further.
The issues were identified through the public and agency involvement process described in
sections 5.2 and 5.3 below.

5.2 Persons, Groups, and Agencies Consulted

Table 5-l identifies the people, groups, and agencies consulted in the preparation of this EA.

5.3 Summary of Public Participation

Issues to be addressed in this EA were identified in two ways, through a scoping exercise inviting
comment from the public and from other agencies, and through standard, intemal,
interdisciplinary review of the proposal.
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Table 5-1. Persons, agencies, and organizations consulted.

Name
Purpose & Authorities for

Consultation or Coordination Findings & Conclusions

USDA-Forest Service, Fishlake
National Forest

Consultation in accordance
with BLM regulations
regarding coal lease
modifications (43 CFR
3432[3] [d]), particularly
protection of non-mineral
natural resources managed by
the Forest Service.

Fishlake National Forest must consent, in
writing, with the findings documented in
this EA before the lease modifications can
occur. Their resource specialists also took
the lead in the intemal review to identiff
issues to be addressed in the EA
(Appendix A) and reviewed the EA, as the
Forest is responsible for management of
surface resources in the modification
areas.

Utah State Historic Preservation
Office (SHPO)

Consultation on federal agency
undertakings, as required by the
National Historic Preservation
Act (NHPA; 16 USC 470)

SHPO will concur with the findings of the
heritage resource report prepared for this
proposed action prior to issuance of a
decision.

Native American Tribes

Consultation on federal agency
undertakings, as required by the
NHPA and Executive Order
13007.

Eight Tribes were consulted, and two (the
Paiute Indian Tribe of Utah, in Cedar City,
and the Northern Ute, in Fort Duchesne)
expressed any interest in the proposal.
They subsequently concluded that the
modification areas include no historic
properties of religious or cultural
significance.



Scoping was conducted primarily by the Fishlake National Forest. A legal notice of the proposed
action was published June 11, 2008, in the newspaper of record, the Richfield Reaper, initiating a
30-day scoping period. The notice was also posted on the Forest website's quarterly Schedule of
Proposed Actions. One comment letter was received, and it cited several concerns.

Notice of the proposed action was also posted on the BLM's Environmental Notification Bulletin
Board (ENBB) on July 29,2008. No comments were generated.

A scoping report, including the legal notice, the comment letter, and a discussion of how each
comment affects the scope of the analysis was prepared and included in the project record.

The results of the internal review are documented in the BLM's standard Interdisciplinary Team
Analysis Record Checklist, which is attached as Appendix A. The review included consideration
of the Critical Elements of the Human Environment. These elements are specified in statute,
regulation, or executive order, and must be considered in all EAs.

The internal review covered all substantive issues raised by the scoping commenter. The checklist
identified the resource areas with the potential for significant impact, warranting detailed analysis
in this EA.

The completed EA was released for comment during a 30-day period prior to issuance of a
decision. A notice of availability was posted on the ENBB, and copies of the EA were sent to
those who submitted scoping comments. Depending on the nature of the comments received on
the pre-decisional EA, either a comment report summarizing and responding to comments will be
prepared and included in the project record, or the EA will be revised as appropriate and re-
released with the decision.

5.4 List of Preparers

Tables 5-2 through 5-4 list the BLM, Forest Seruice, and contractor preparers of this EA,
respectively.

Table 5-2. BLM preparers.

Name Title Responsible for the Following Section(s) of this
Document

Steve Falk Team Leader Proiect management. coordination. and qualitv control.
Steve Riebv Senior Minins Eneineer Technical oversieht and coordination.

JeffMcKenzie
Branch Chief, Solid
Minerals (Actine) Technical oversight and coordination.

Mike Glasson Geolosist Technical oversight and coordination.

Jim Kohler Branch Chiefl Solid
Minerals (Retired) Technical oversight and coordination.

Flovd Johnson
Environmental
Coordinator

NEPA review and oversight.
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Table 5-3. Forest Service preparers.

Name Title
Responsible for the Following Section(s) of this

Document

Chris Wehrli
Forest Service Project
Leader

Coordination with Fishlake National Forest and quality
control.

Fred Houston District Ranger Line officer review and concuffence.

Adam Solt Hvdrolosist Review of surface and sround water analvsis.

Bob Tuttle Ranse Conservationist Review of livestock srazins analvsis.

Chris Colt Wildlife Biolosist Review of wildlife analysis.

Bob Leonard Archaeoloeist Review of heritaee resource analysis.

Table 5-4. Contractor preparers.

Name Title
Responsible for the Following Section(s) of this

Document

Cirrus Ecolosical Solutions. LC
Scott Evans Proiect Coordinator Coordination and quality control.

Neal Artz Project Manager
EA process management, technical writing, and
production.

Eric Duffin Watershed Hydrologist
Technical analysis of surface and ground water
resource issue.

John Stewart Wetland Snecialist Technical analvsis of wetland issue.

Tom Ashton Wildlife Bioloeist Technical analysis of wildlife issue.

Western Land Services

Colin Ferriman Archaeologist Technical analysis of heritage resource issue.
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APPEITDIX A:
Inttrdirciplinary Teem Analysis Record Che*list

Prrject Titls lilest Coal Lrase Modifications Envimnmcnral Assessrrnnr

NEPA Log Number: UT470-08-083

Filei$rrid Nurnbs:

Project Leader: Stephen Falh

DETERMINAfiON OF STAITI {Choosr one of the followlng ubbreviated options fior the lcft column)

NP = not pres€nt in thc area impactcd by thc proposed or alternativc sctions
[tlf = prcsent, but not affecrcd to a degrec that detailed analysis is required
Pl - prescnt with potcntial for significant impact analyzed in detail in thc EA; or identificd in a DNA as

requiring further snaly$is
NC = (DNAs only) flctions and impacts not changed from tlrose disclosed in the existing I{EPA documents

cited in Scction C of tbe DNA forrn.

f,Jil ffi[J

tletwmi-
nttlour Rtgo$rce Rrtionrh for Delcrminstion'* $ignrturn Drtr

gRtrTICAL ELEMENTS

NI
IsLN Air Quality

The projcct area lies in a Class ll ainshed. Currcnt qperating
fmiliucs would not bc cxpandcd but would bc er(tcnded, No
ncw *ir polluunt $ollrces wsuld accur. Potcntial imprcl.s
bcyond $urr&nt permis would be limitrd ro ruh;idence.
Proooaal is not rrrticioatrd to affect rir oilalitv,

r&ltlol

}-TF
(ELM)

Arccs of Critictl Environmcnlal
Conccrn

Therc arc no ACECs pre$eru nenr dre pmjeu ama. -1{JlL IaIil.l
PI

(fs/ Culurnl Rruources
Surface imprct limited to subsidcrice. Arcls of caucern irrcIudc
potential rockfall rnd surfanc crrcking. w,/.fr+" u/r+]o*

NI
pLal Environmcntel lustiss

TherE ere no rffected groups. minority or low income,
dispruponionueiy affucmd. +WrdL t"lql0/f

T-IP

(BLM Farrnlands (Prime or Uniquc)
Thtre art no farmlands (prinre or uniquc) within thc projecl
arca. d,;ftAL te"fil}tr

NI
(BLW Floodplains

None of the altemativcs or propmols invclve utions thst would
rcsult in fills or dive rsions or placcrnent of permane nt frcilitiEs
in flood plsins. Thcy thus comply with F:,ecutive Ordcr I 1988

nfirf,{

NP
(fr) InYasivr, Non-nati ve $pceies

'Ihe proposed projefl involvat no surfmr disturbsnm or orher
activifes that would hare fte porcntial to introduce invnsive or
flon-native soecies

.IoI-*l
NI

(ELM
Native Amcrican Rol igious

Conccrns

Only n*o fibas cxprcsscd sny interust in thi* pmposal. No
religious issucs wcrc idcntifrcd,

r-l tl
t't+t-a- lJa ,

NP
tES

Thftettoed, Endmgcred or
Crndidatc Plrnt Bpccic€

Project sreE is oulside ofthe clevadonal range. geogmphical
range. urd/o'r hebitat con$trainLr of any Thrcnmncd,
Endannercd. or Cardidate olmt soccies.

j-,[i{ft t,/,dpe
HP
t'rs/

Thrcatcncd, Enda,ngcred or
Candidatc fuiirnr] Spccics

No Threatrned, Endang"rcd, or Candidate animal spacies have
bsen dosurnented in thc projrct arca, !4 etr" r,lr*lou

HI
fFs/

Wsstcs (hezardous or solid) Tfu projcct would not gcneratc any harardous or solid wastc.



Iletermi-
nNtior|' Resource Ratlonnle for Determination** Slgnlture Date

PI
(FS) Water Quatity (drinking/ground)

Vy'ater fealures in the project area include ephemeral, runoff
flows in Duncan Draw, Mud Spring Hqllow, Pin Hollow, and
Broad Hollow as well ss seeps and springs in some of these
drainages. Subsidence could irnpact the quality and hydrology
of these surface walers and groufldwater, and .such impacrs
could have broader effects on the project area's €cosystem.
As the project arca is not part of any municipal watershed.
potential drinkine water impacts are not a conc€rn.

nJ
4{1 '{ g*-*^

fiurf

PI
(Fs) Wetlan dsiRip ari an Zones

Small, discrete wedands occur in the project area. lsolated
occurrences of wetland./riparian r-ones may be associared with
Duncan Draw, Mud Spring Hollow, Pin Hollow, and Broad
Hollow. Any impacts on surface or groundwater quality or
hydrolocy could affect these acuatic ecosvstems.

ai 1.{"-

i"{{
NP
(FS) Wild and Scenic Rivers Witd and Scenic Rivers do nor occur iu the project area. ts-fr*l* rrlrdt t
NP
(FS) Wildemess The projcct area does not include any designared or proposed

wildemess. iJd.J-,
OTIIER RESOURCES / CONCERNS

NI
(FS)

Rangeland Hcalth Standards and
Guidelines

The project will have little to no impact on rangeiand health
standards and guidelines. #{ffi*.-,/f" ry'rtlt

NI
rFs/ Livestock Graeing

Grazing in the mining area is co#calf pairs (813 head),
Several water developments (Mud Spring Trough, Middle Mud
Spring Trough, Lower Mud Spring Trough. and Middle
Duncan Draw Trough), are known lo occur in the project area.
Damage to water developments from subsidence would rcstrict
graeing use of the area. However, the re is 700 to I ,000 feet of
overburden below these springs, so the risk ofsutrsidence
damage is slight. If these water developmenLs are damaged,
milication would be reouired for livestock waterinq.

tfialfi

NI
(FS)

Vegetation including Special
Status Plant Species othcr than

FWS candidatc or listed species

The project area contains potential habitat
planl species, However, a reconnaissance ecf
ar€a was completed to assess habiut and likelihoo'd of species
occurr€nce. No individuals of special .status species were
found, and subsidence would be unlikely to affect potential
habitats if Castlepate outcroDs are nor subsided.

PI
(FS)

Fish and Wildlife Including
Spccial Status Species other than
FWS candidatc or listed species

e,s. Micrstorv birds.

Several Forest Service sensitive sp€cies and other special starus
species such as management indicator species (MlS) and
rnigratory birds potcntially occur in the project area and could
be affected indirect]y by subsidcnce.

cnl (tfr lrf rs /oe,

NI
(FS) Recrcation

Recreation use of the projert srea is limited. Fotcntial impac:ts
of subsidence rnay occur to FR006, FR007, FROI0, FR267,
FRt40l, FRl4O2, and FR1404. All roads would be re-
habilitated as part of this proposal, so any impacrs would be
temporary. Recreational users TDay experience temporary road
clocures and decreases in recreational values as repairs are
made.

NI
(FS) Falcontology

Impacts on paleontological resources are not anticipated- The
proposed opefations would create minimal to negligible surface
disturbances. Buried resources may be affected. Required
mitigation {ce$salion of work and no[ification of agency
arclucologisls) would avoid impacts on eny buded resources
encountered durin c develooment. [b*w I*J ,V#l*

/ 1f'rs,iar



Rntlonalc for Ddrrm lnrtlon rr

Thcre tryould be uo impmt on lirc/furls.

Wild Horscs rnd Burros froposcd projecr doee nq occur wirhin or Mjncent ro any wild
horue HMAr.

Ptoject as propoccd is nor wirhin or adjacerrt to eny VfSAs,

A porrion of rhe projtrt uca is I
Invsntoried Roadl*s Arur. No addirional roads rur pmposed
as pan of this projecr and the projcct would nor decr+a*e hc
roadlcss erea ylluc* in rhe Drqiefl oren.

' Agsnq mating the deErminotion identifled in parenrhesis (i.e,, Buredu of Land Managtmentor foresfSeruice)"tr Ratianate for Dtlerminarion ts requircd for atl ^Nts" and "NPs,' wrlte Js$ac ltatgalsn u for . p;s*

FINAL REVIEH:
Bureru of Land Mnnagrment

f'orcsl $ervltt

Fr, r"l fri -',.*'l

NEPA / Environmenral Cosrdinator

Rrvleryer Titlr Datr Comrnents
F{EPA / Environmental Coordinaror /t,;#;"tft ,4tt .ll+rtr*t &.*r &*4"t
Authorlzed OfFrccr :#i': ,/.i... r,; /s,/rf



APPENI}IX B:

FISHLAKE NATIONAL FOREST
COAL LEASB

SPECIAL STIPULATIONS

The Mineral Leasing Act (MLA) provides that the Secretary of the Interior may only lease coal
under National Forest System lands upon consent of the Forest Service and upon such conditions
as the Forest Service may prescribe with respect to the use and protection of the non-mineral
interests in those lands. 30 U.S.C. $ 201(a)(3)(A)(iii); a3 CFR 3400.3-1. All or part of this lease
encompasses lands which are part of the National Forest System and administered by the United
States Department of Agriculture, Forest Service, Fishlake National Forest. As a condition of
consenting to this lease the Forest Service is requiring that the lease contain the following
stipulations governing operations that affect the surface of National Forest System lands within
the lease area and that all operations are conducted in accordance with the following stipulations:

Forest Service Stipulation #l
Before undertaking activities that may disturb the surface of National Forest System lands, the
Lessee is required to conduct a cultural resource inventory and a paleontological appraisal of the
areas to be disturbed. This inventory and appraisal shall be conducted by qualified professional
cultural resource specialists or qualified paleontologists, as appropriate, and a report prepared
itemizing the findings, together with a plan making recommendations for the protection of, or
measures to be taken to mitigate impacts for identified cultural or paleontological resources. No
surface disfurbance may occur until the report and recommendations for protection have been
approved by the Forest Service.

If cultural resources or paleontological remains (fossils) of significant scientific interest are
discovered during operations under this lease the Lessee shall immediately bring them to the
attention of the appropriate authority. The Lessee shall avoid further disturbance of such cultural
resources or paleontological remains discovered during operations under this lease until a plan
making recommendations for the protection of, or measures to be taken to mitigate impacts for
identified cultural or paleontological resources is approved by the Forest Service. Operations
may then proceed in accordance with this approved plan. Paleontological remains of significant
scientific interest do not include leaves, fems or dinosaur tracks commonly encountered during
underground mining operations.

The cost of conducting the inventory, preparing reports, and carrying out mitigating measures
shall be borne by the Lessee.

Forest Service Stipulation #2
If there is reason to believe that Threatened or Endangered (T&E) species of plants or animals, or
migratory bird species of high Federal interest occur in the area, the Lessee shall conduct an
intensive field inventory of the surface area to be disturbed and/or impacted by mining
operations. The inventory shall be conducted by a qualified specialist and a report of findings
will be prepared. The Lessee shall prepare a plan making recommendations for the protection of
these species or action necessary to mitigate the disturbance, which must be approved by the



Forest Service prior to proceeding with operations that may cause surface disturbance which will
impact T&E species or their habitat. All operations shall be conducted in accordance with this
approved plan.

The cost of conducting the inventory, preparing reports and carrying out mitigating measures
shall be borne by the Lessee.

Forest Service Stipulation #3
The Lessee shall perform a sfudy to secure adequate baseline data to quantiff the existing surface
resources on and adjacent to the lease area. Existing data may be used if such data are adequate
for the intended purposes. The study shall be adequate to locate, quantiff, and demonstrate the
interrelationship of the geology, topography, surface and ground water hydrology, vegetation and
wildlife. Baseline data will be established so that future programs of observation can be
incorporated at regular intervals for comparison. This study must be approved by the Forest
Service before any operations which cause surface disturbance may proceed.

Forest Service Stipulation #4
Surface powerlines used in conjunction with the mining of coal from this lease shall be
constructed so as to provide adequate protection for raptors and other large birds. When feasible,
surface powerlines will be buried in accordance with existing electrical codes.

Forest Service Stipulation #5
The limited area available for mine facilities at the coal outcrop, steep topography, adverse winter
weather, and physical limitations on the size and design of access roads are factors which will
determine the ultimate size of the surface area utilized for facilities necessary for the mine. A
site-specific environmental analysis will be prepared for each new mine site development and for
major improvements to existing developments to examine alternatives and mitigate conflicts. No
surface facilities will be constructed or major improvements made to existing facilities without
express written prior Forest Service concurrence or approval.

Forest Service Stipulation #6
Consideration will be given to site selection to reduce adverse visual impacts. Where alternative
sites are available, and each alternative is technically feasible, the alternative involving the least
damage to the scenery and other resources shall be selected. Permanent structures and facilities
will be designed, and screening techniques employed to reduce visual impacts and, where
possible, achieve a final landscape compatible with the nafural surroundings. The creation of
unusual, objectionable, or unnatural landforms and vegetative landscape features will be avoided.

Forest Service Stipulation #7
The Lessee shall establish a monitoring system to locate, measure and quantiff the progressive
and final effects of underground mining activities on the topographic surface, underground and
surface hydrology and vegetation. The monitoring system shall utilize techniques which will
provide a continuing record of change over time and an analytical method for location and
measurement of a number of points over the lease atea. The monitoring shall incorporate and be
an extension of the baseline data. The monitoring system must be approved by the Forest Service
prior to commencement of mining operations which affect surface resources.

Forest Service Stipulation #8
The Lessee shall provide for the suppression and control of fugitive dust on haul roads and at coal
handling and storage facilities. On Forest Development Roads (FDR), where there is a significant



amount of traffic that is not related to mining activities, Lessee will be required to perform
maintenance commensurate with their proportional use of the FDR in accordance with 36 CFR $
2129.

Forest Service Stipulation #9
Except at locations specifically approved by the Authorized Officer, with the concurrence of the
Forest Service, underground mining operations shall be conducted in such a manner so as to
prevent surface subsidence that would: (1) cause the creation of hazardous conditions such as

potential escarpment failure and landslides, (2) cause damage to existing surface structures, and
(3) damage or alter the flow of perennial streams. Where the Forest Service specifically approves
exceptions to the above restrictions on subsidence, the Lessee shall provide specific measures for
the protection of escarpments, and determine corrective measures to assure that hazardous
conditions are not created.

Forest Service Stipulation #10
In order to avoid surface disturbance on steep canyon slopes and to preclude the need for surface
access, all surface breakouts for ventilation tunnels shall be constructed from inside the mine,
except at specific locations approved by the Forest Service.

Forest Service Stipulation #11
If removal of timber is required for clearing of construction sites, etc., such timber shall be
removed and disposed of only in accordance with the regulations of the Secretary of Agriculture.

Forest Service Stipulation #12
The coal contained within, and authorized for mining under this lease shall be extracted only by
underground mining methods.

Forest Service Stipulation #13
Existing permitted surface improvements operated, permitted, or administered by the Forest
Service shall be protected by the Lessee during mining operations. Any such improvements
damaged or destroyed by mining operations shall be restored or replaced by the Lessee as

directed by the Forest Service.

Forest Service Stipulation #14
In order to protect big-game wintering areas, elk calving and deer fawning areas, sagegrouse
strutting areas, and other key wildlife habitat and/or activities, specific surface uses outside the
mine development area may be curtailed by the Forest Service during specified periods of the
year.

Forest Service Stipulation #15
Support facilities, structures, equipment, and similar developments on National Forest System
lands within the Lease area will be removed by the Lessee within two years after the final
termination of use of such facilities. This provision shall apply unless the requirement of Section
l0 of the lease form is applicable. Disturbed a"reas and those areas previously occupied by such
facilities will be stabilized and rehabilitated as directed by the Forest Service, including re-
establishment of drainages and return of the surface areas to pre-mining land use.

Forest Service Stipulation #16
The Lessee, at the conclusion of the mining operation, or at other times as surface disturbance
related to mining may occur, will replace all damaged, disturbed or displaced corner monuments



(section corners, 1/4 corners, etc.), their accessories and appendages (witness trees, bearing trees,
etc.), or restore them to their original condition and location, or at other locations that meet the
requirements of the rectangular surveying system. This work shall be conducted at the expense of
the Lessee, by Bureau of Land Management (BLM) land surveyors to the standards and
guidelines found in the Manual of Surveying Instructions, United States Department of the
Interior.

Forest Service Stipulatio n #17
The Lesseee, at their expense, shall replace any surface and/or developed groundwater sources
identified for protection that may be lost or adversely affected by mining operations with water
from an alternate source in sufficient quantity and quality to maintain existing riparian habitat,
fishery habitat, livestock and wildlife use, or other land uses.

Forest Service Stipulation #18
ABANDONMENT OF EQUIPMENT:
The Lessee/Operator is responsible for compliance and reporting regarding toxic and hazardous
material and substances under Federal Law and all associated amendments and regulations for the
handling of such materials on the land surface and in underground mine workings.

The Lessee/Operator must remove mine equipment and materials not needed for continued
operations, roof support and mine safety from underground workings prior to abandonment of
mine sections. Exceptions can be approved by the Forest Service. Any on-site disposal of non-
coal waste must comply with 30 CFR $ 817.89 and must be approved by the regulatory authority
responsible for the enforcement of the Surface Mining Control and Reclamation Act (30 U.S.C.
1201, et seq.). Creation of a situation that would prevent removal of such material and equipment
by retreat or abandonment of mine sections, without prior authorization would be considered
noncompliance with lease terms and conditions and subject to appropriate penalties under the
lease.

All safe and accessible areas shall be inspected prior to being sealed. The Lessee shall noti$r the
Authorized Officer in writing 30 days prior to the sealing of any areas in the mine and state the
reason for closure. Prior to seals being put into place, the Lessee shall inspect the area and certiff
through documentation any equipment/machinery, hazardous substances, and used oil that is
intended to be left underground. The Authorized Officer may participate in this inspection. The
purpose of this inspection will be: (l) to provide documentation for compliance with 42 U.S.C.
9620 section 120 (h) and State Management Rule R-315-15, and to assure that certification will
be meaningful at the time of lease relinquishment, (2) to document the inspection with a mine
map showing location of equipment/machinery (model, type of fluid, amount remaining,
batteries, etc.) that is proposed to be left underground. In addition, these items will be
photographed at the Lessee's expense and shall be submitted to the Authorized Officer as part of
the certification.

WASTE CERTIFICATION:
The Lessee shall provide on a yearly basis and prior to lease relinquishment, certification to the
Lessor that, based upon a complete search of all the Operator's records for the mine and upon
their knowledge of past operations, there has been no hazardous substances defined as per 40
CFR 302.4 or used oil as per Utah State Management Rule R-315-15, deposited within the lease,
either on the surface or underground, or that all remedial action necessary has been taken to
protect human health and the environment with respect to any such substances remaining on the
properfy. The back-up documentation to be provided shall be described by the Lessor prior to the
first certification and shall include all documentation applicable to the Emergency Planning and



Community Right-to-know Act (EPCRA, Public Law 99-499), Title III of the Superfund
Amendments and Reauthorization Act of 1986 or equivalent.

Forest Service Stipulation #19
The Licensee/?ermittee/Lessee must comply with all the rules and regulations of the Secretary of
Agriculture set forth at Title 36, Chapter II, of the Code of Federal Regulations governing the use

and management of the National Forest System G'ilFS).
All matters related to this stipulation are to be addressed to:

Forest Supervisor
Fishlake National Forest
115 East 900 North
Richfield, Utah 84701

Telephone Number: 43 5-89 6-9233

who is the authorized representative of the Forest Service and the Secretary of Agriculture.

Signature
Licen se e/P ermittee/Le s s ee



APPENI}IX C.

Species of Concern List for Bird Conservation Region 16,

BCR 16 {Southern RockieslColora.do Plateau) BCC 2002 List.
Northern Harrier
Swainson's Hawk
Femrginous Hawk
Golden Eagle
Peregrine Falcon
Prairie Falcon
Gunnison Sage-grouse
Snowy Plover
Mountain Plover
Solitary Sandpiper
Marbled Godwit
Wilson's Phalarope
Yellow-billed Cuckoo
Flammulated Owl
Burrowing Owl
Short-eared OwL
Black Swift
Lewis's Woodpecker
Williamson's Sapsucker
Gray Vireo
Pinyon Jay
Bendire's Thrasher
Crissal Thrasher
Sprague's Pipit
Virginia's Warbler
Blackthroated Grav Warbler
Grace's Warbler
Sage Sparrow
Chestnut-collared Longspur



APPENDIX 7.1

Water Rights Data



STATE OF UTAH, DMSION OF WATER RIGHTS

Ouhut Usting

V.|rbn: 2000.05.06.00 Rurd.ta: 06/08/2010 09!22 AM

S€rrEh of Section 27, Townthlp 21S, Rlngc 4E SL blm C lfte.ia:wrtyper=W,C,E podtypo=grurD,gp,
&&T rtrtur=l"P uretyper=rll

0 350 700 1050 1400 fr

Vater Rights

WJ
53-2884

htp://utshnvrt6.waErrrghts,utah.gor/qFbin/rnapsenr.exe (l of 2) [6/8/2010 9:30:13 AM]



STATE OF IJTAI{, OMSIOI{ OF T'YATEN, UGHIS

WR ilumb.r Uurdon TtDC/Lcrdon Wcll L9 ffii. Prlodty l,rc3 CFrS ACIT orrnc ll.mG
63-2884 Point to Point

s660 w660 N4 27 21S 4E SL

E-2885 Point to point

N560 W560 E427 2rS 4E SL

94-85 sprfng

N24s0 W1280 SE 27 ZlS 4E SL

P 18930000 0s 0.015 0.000 usA FoREST SERVICE

32125TH STREET

p 18930000 0s 0.015 0.000 usA FoREST SERVTCE

32.+ 25TH STREET

P 18790000 0s 0.015 0,000 usA F0REST SERVICE

324 - 25TH STREET

Utah Diyision of Water Rights | 1594West North Temple Suite zZOt P.O, Box 146300, Salt
lake City, Uteh 84114-6300 I 801-53A-7240

Nahtral Resources I Contact I Qisclalmer I Priyacl Policv I Accessibilitv Policy

hnp:l/uEfrnrrt6.waErrtghE,utah,gov/cgi-bin/mapserv.exe (2 of 2) [6l8l2ALO 9:30:13 AMJ



STATE OF I.'TAH * DIVISOI{ OF WATER RIG}IT$ - DATA PRINT
(HARIiIING: Water nighte makes NO claims as to the accuracy of

I|AIER RIGHT: 91t-126 ApplrclrroN./cr,Al,r No., cERr. No.:

SHA!'IGES : a3 518 7 Approved

OUT for 94-128
rhis dara-) RUH DATE: o6lo8/2oLo Page 1

oIInaEtPfi*. r i+.. r

NAIIE: USA Forest Service
ADDR: 324 - 25Eh Street

Ogden UT 64401
ItffEREST: 10O* REI4AH'I($:

DArlS, aIC..r.rtr'.

I;AIID OI{T{ED EY APFLICAITT? COUNTY TAX ID#r
FILED:
Prot.estEnd:
EXTE{SION:
RU$H LETIR;

lEr,Ec/PRooF: I
lnnNover8.

I IELEc/PRooF:
IRECOH REQ:

) lPua nnre:

Source of Info:

I$EWSPAFER;
I lActionDate:

I r,ar, nrc:
l

Status:

IPROOF DUE:

ll*rs t,Etrrn.

FD BoOK: [ 94-]. l iFrAP: t

rlpe of RighE: Diligence Claln

f nRloRrrY. oo/oafrs?9l FUB BEGAN:

lenorrsrun, [No ] IHEAFNG tu,,D!
IPUB ENDED:

lsE AcrIoNr I

I CEHT/WUC:

lrrnr: t

Proposed Determlnation

tocrTlot qF ||allt tu€|l|l.ritrr..i

FLOW: O-O15 cfs

COIjlifIY: Sevier

sOLiRCE: Mud SFrlng (001-020)

Source:

CSI'll'tON DESCRI PIION ;

POINT OF SPRIT.IG:
(1) N 2450 f,E w 128S ft fron SE cor, Sec 2?, T 21.S, R 49, SLBl.l

DiverLing l{orks:

usEs oa rAIER Rlq.r.r.r.'.i Elu -- Equ{valcnt tlv.atoc} rbit {cor, bo!s., tDu -- Equlvalen! D6!.i1c ualr or 1 F.rtly

EUP!IiEiE|I ! eR()qI} rO. a255AO. Lt.! Blghra 4Dult.arnt ra th. folLoyldE uaa(.,:
6!-26A5 (Drr.l .2?10 (Drrrl ,2711(Dr&l ,??15 (Drr.' ,2726 {Dr!l , r7a2 (Drt 

' 
,21.t lDt\l ,2772lDaLt ,2?7! {Drr,) , !!51(Dr!.) ,3!62 (DIL) ,336! (Drrrl

3!6a (Dr!) , !!55(Dr!) ,3355 (Drr.',335? 0rfl,) ,3!51 (Drn) , !t69 (Drr,' ,3!70 (Drr,) , t!71(Dt!), !3?2 (Drtr) .3!?3 {Dtt) ,337r (DrLl , !!7s (Dtr.) ,3l?6 (Dt!}
3t?? (DIt l , !3?8 {DM ,337t (Drrr},3380 (Drr.l ,13t1(Drr,}, a!82 (Drr,l ,3rg! (Drrr) ,330. (DrLl ,3345 (Dtr,l , tlr6lDr!) ,33t? (DIL) ,3!eA (D[],3!89 (Drr,)
a390 tDrr.l , !311{Drt ) ,33r2 (Drr.),!!r! (DrLl ,!!9{ (Drt },3395 (DI&) , !395 (DI!,) .33 97 {Dr!) ,3!9t (Dt!l ,3399(Drt ) , !.00 (Drrr' , ta0r (Dtl.) .!to: (DtLl
1ao3 (DI!l ,3.0{ (Dtr,), !ao! (Dtr.l,3.05 (Drr.l ,3{0? (Dtr.},3.oa (Drr.) ,3a09 (DrrJ),!410 (DM ,3a9a (Dt!) ,3a95(DIr'),l{16 (Drnl . !.9? (DrL},!.9r lDrr.)
satt (Dr!),3500 (DIl,), !501(Dtl, ,3502lDlr.l ,3503 (DIr.), r50a (DrLl ,3505(Drr.) ,3505(Drr,) , t50? (DrLt ,3509 (Ds.) r 35Ot (DM , t510 (Dt!),!5D,(DrL)
a512 (Dr!) ,!513 {Dr&t, !5la lDr!),3515 (DrL} ,3516 (Dttt) ,3517 (Dr!).3910 (Dt!) ,3519 (DrtJ), !920 @rr.' ,3521(Drr.}.1522 (Drr,) . !5,:t! {Dru .35ta (Drt)
,529(DIn|,3525 (Drt ), !52? lD!r,),352! (Dr!) ,1529 (Dtr,t ,3530 (Dr!l ,3531(Drr,) ,35!: (DrrJ),353t (Drr.) ,353{ (DM,3!!5(D:t) , t536 {DrrJt , !537{Drrr)
!53E (DrrJ) ,15!' (DrL),l5a0 (DILl,9a-110 (DI!l . rlr (Drr'l , 1rz lDrr', ,1r3 (Dt!l ,1:,a (Dlt ) ,115(Drr') ,1:.5 (Drr.l.ll7 (DM , Llo tDIt) , tl9(Dtl)
120 (Drr,) , 121(Drr,) , 122 @rr.) ,12t (Drt ) ,12a (Drr,,) ,lZ5 (DrLl ,1.26 (Dtl) .12?(DrrJ) ,129 (DXU ,12t (Drr'l ,130 (nU.), r!1(Drr.l .1!2 (DrL),1!r (Drt)
:,!a (Dr&l ,135(Drl) ,21t (Dtt) ,83. (igc) ,835(wc).036 (rsct, u30 {rcc) ,1M (nrc) , rr!2 (ruc) ,1ra6 (xrc) ,1!t7 (rgcl ,r!!8 {ruc), r!89 (r!cl
1390 (t|l'C),1391{rnc) ,1392 (XnCl ,t !9r (rgcl ,139{ (rntcl ,1395 orc) ,1316 (rIrC) ,1!t7 (rOCl ,1318 (XrC) ,la99l||gcl ,Ia00(IUC) ,laol (m' ,la02 (nUC'
:.{o! (luc) ,1a0. (rfrrc) , t {05 (rattc, ,1a06 (xoct .1{0? (nrcl ,1a08 (igc) ,1a09 (Il'ct .1a10lratrcl .1au ( rc, ,1.12 (rauct ,1{13 (Iuc) ,lar.a (wc) .1a15 (ruc)
159! (ruc) .1!9. (rn,c)

STOCKT{ATER: sole suppLy: Lt}tEvAruA?ED ELus
Quitchumpah Allotment

firoup Total: 819.0O0O Div Lirnit: PERIOD OF USE: 05,/01 TO 10,/31

T{ILDLIFE:
Acre

QuiEchumpah Allotment

PERIOD OF USE: 0f,/01 TO 12,/31

SgDPtEllEflLt GIOITP NO, 61774t. fa!.r llghla 4lDultenrnl to th€ folforhg lrae(rl I

6!-3!61(Drt) ,3352 {Dt!) ,3!5! (Dtr) ,335a {Dtl,),3365(Dt!) ,3366 (Drr.l ,!!6?lDt!) .3368 tDrr.),3!69 (Drt },33?0 (Drl,l ,3!?L {DrL) ,337t (Dlt}
337! (Drr.) , !!7a (Drr.l ,l3?5(Dt!) ,31?6 {Drl) .33?7 OrrJ) ,3l7a(Drt ),!!?' (Drr') ,3ll0 (DIt) ,3!81(Dt!) ,3!82 (Dr!) , !3a! (Dtr.l ,338.lDIt ) , !tt5(Drt )

3386 {Dtt) ,33t? (Drt) ,!t8t (Dr!) , a!89 (Dr!) ,!3r0 ortt) ,3!9J, {DttJ).3!92 (DrL} ,33r! (Drt ) ,3!ra (Drr.) ,3!t5 (Drt ), !t96 (Drtl ,3!9? {DrLl , rl9t (Drt)
!!rt{Dr&) , !400 (DrLl .3a01(Dr!),!.02 (Drt,) , !403 (Drtl ,3t04 {Dt!, ,!a05 tDrt) ,3a06 (Dtr,) ,1a07 (DrrJl ,3.06 {Drrr} .3{09 (Drr.l ,3a10 {Dr!) ,:49t (Dr&l
!a95Otrr),!a96 (DILI ,3.97 (Dtr,),3a90 (Dt!l ,3.99 (Drr.) ,3500 (Drr,l ,3501(Drr.) , !502 @tr.) ,!503lDltJ) .3501IDIL), !505 (DrL) ,3506 (Drr').350? (DM

1270 deer e 1L5 eLk
Feet Cqntri-buted by thls Right. for this Use: Unevaluated



tall,l 9r-u5 codrlnrEdr.. {rrirM: tatcr lLghr. nd€r No clil!|. a. ro rll! rccurll.t| ot rhlE drtr.) auN DATE. 06108/20r.0 Plge 2

!508 tDlrrl ,r509(DIIJ), !510 {DIr.) , !511@tr,) , r51? {DIrr) , t513 (DIr,) .3514 (Drrr}, !5r5lDrr.} ,351, (DIr,l , !517 {Drr/),351t {DIr.} , 3519 (Drr) , a520lDlll
3521lDrr.) ,!522 (Dttl , !52! (Dt!), !92{ {Drr,) ,3925{Drr,' ,3525 {Dr!), !5rr (Drr.} , !528 (Drrr),3529 (Dr!t,3530 (Drt }, r53r ErU,3532 (Dr!}, !53! {Dr!}
!5!a {Drr.),35!5{Drt) , !535 (DrrJ) ,3537{Drt) ,353! (DrA) ,353t {Drl),35a0 (Dlr'} ,9a-r10 {DrU ,111(Drr.},112 (Dr!) ,113 (DtL) ,1la (Drt ) ,115 (Drrr)
116{Dtt).tl7(Dtt),tt8(DIt),rr9(DIU,120{DIL).l?1{DIt),12r(DrU,rZ!(Drr/},r2a{Drr,),125{Dr!),125(Drrrt,12?(DIIJ',r28(DM,1:9(DIr.)
1!0 (Drr,l , t 31{DttJ) ,lt: {Dr!) , 133 (Drr') ,13a (DrrJ) ,135 tDtIJ) 

' 
218 lDrt} | 63a ftuc) 

' 
835 (rnc) , i!5 (iuc) 

' 
1r.30 (r rc) , 1M {xlrc) , rrt2 finrc) ,ltta (rucl

t3t?{ruc},13t8(tirc),r38t( rc),13t0{||ttc),1!9r(ruc),1!r2(rvq,1!t!(xuc),139{(xuc).1:95(rnrc),1396(Toc),139?{iuc},1!9!(tnc),r3rr( rc)
la00 {nrc) ,la01(rtrc) . r,aoz (t|gc),1a0t fiIrc),1{0a {n,c),1105 (r!c) ,1{06 {r|uc) ,1a0r (iuc),110! (firc) ,1a09 {r(tc) .1{10 (Ioc) , Latl (!auc),1a12 (nrc)
lalSltfoc),rala (igc) ,1113 (rat c),159t {nrc),159.lr(tc)

STOCI${ATER: sole supFlyr 14.0000 ELgs
Quitchunpah Alletnent

of the Group Tota1 of 81-.0000 Div LlmiL: 12.?0356 acft. PERIOD OF USE: o5/0I TO 10,/31

PLICE OF USE lor -!.ttntEEng.i.

NONTH.WESTX

HT{ }TE SFI SE

NORTH*EASTX SOIXTH-WEST'rI SOUTH-EAST|{
HW NE St{ SE NW IirE SI{ SE lil9l l{E S9t SE

i , : : r * : : , * * x: : I *Sec 27 T 21S R 4E SIJBII

o,t|ql co f,Eu'8. r. dr

lilap: Acord Lahes

t ** *f I f t t t*** **rt tf ****tr*** t* +* * t ll+ ****+* * t *t* *t r * r**E N D OF D A T At**t*i*****tttr*rittrrttrritrtif *ttttlrrtrti*ltt*t*t*rtt



STATE OF t TAH - DIVISON OF WATB RG}ITS - DATA PRINT OUT f or 63-2EE4(D4422)
{||Atrlre: ratcr Riglrr i.t . lo clrhr r! ro rhc .ccur.cy ot tbl. abr..) rDx DrrB: 0610!/2010 ItlF I

nIER Rf(5!? 53-288{ rDplirqrrot/cratt r.o.. Dt.22 cERt. rc.:

ohEaar|tPr......*.r

NAlllEr USA Foregt Serivice
ADDR: 3?{ 25th Street

Ogden UT 94{01.
INTEREST: 1O0t RE!{ARXS:

DAtttS. alc.rrr.rirrr

TJAIID OT{IIED BY AFPLICAIIT? COUTtrY TAI( ID#:
FILED: 04/1?/1985lrnroRrrr= 00100/1893 IPUB BEGAN, IPIIB ENDED. llirErrlSFAPER:
protesEEnd, IPROTESTED: [No I IHEARNG HLD: ISE ACTION; [ ] lactionnare: lmoor nUr:
EXTENSTOH: |ELEC/PROOF: [ ] IELEC/PRooF: ICERT/WUC' ILAP, ETC: llers lEttrn.
RUSH LElTn, IRENOVATE: lnrcOu neg: ITYPE: t I

PD BOOK: [ 63- J l!|Ap: [5r4 ] f rua narE,

TYpe of Rightr Diligence Clain Source of Info: Diligence Claim Status:

l4caTll'x oF l,lllai llqtF.t....r.

FI4t{: 0.015 cf s SOIIRC"E: Eog HoIe Spring

COUlffY: Sevier CAH!'ION DESCRITIOII:

POIIII OF DIVERSION:
{ l)Stockvatering directly on spring located at S 660 ft. w 660 fe. from H4 corner, Sec 27. TAIS, R4E, SLSH.

C1ltrltfEtflt: Administratively updated by sEate Engineer.

q98s oF tAtEn nldtT.ri.ir.r Er,t -- aqnlvllc!! rJivcstck unLt (cor, Dofrc, etc.) .r.....r EDU -- aqulyrlc[t Dd.rtlc (bl.t or 1 Frtrlty

SUFPTE}IEHTAIj GROUP NO. 425084.

gTOCffiA.fBnr 819.00C0 St*dJc Unitg Slv Linit; PEEIOD OF {IgEr 05/01 TO 11,/30

HII.ELIFE r PBS.IOD oF USE: 01/01 TO 11/31
Acr" FcEt gtrrtribrutEd by thia Right for tfris {Is€r EnEvslllated

PIACI Ot tlgE for llgCDrAIEttr(}...

HORTH.fiESTX NORTI{-EASTX SOUTH-WESTX SOHTfi-EA.STX
Nw NE sr{ sE !{w !{E st{ sE Nlf HE $t{ sE Ht{ $E $w sE

Sec2?f 2l,SR 4ESIrBlf * :X: : t * | i : t * : : : * t i : ' *

otEt corrD|Tar*.*..

Quilchuupab Allotnent

.r....titr...rB !| D oF D



SfATE OF UTAII - DlVlgON OF WATER RGHT8 - DATA PRINT OtfT f or E3-2EE5(IN423)
(m$nr|G: t tcr ilgh!. r.X.. tiLt cLdtri.r to th! rccurrcy of rbfi abt .l tttl nAlE: 05/08/2010 hgc I

lilllR RIGHI: 63-2885 rpprircaxron/clarii no. ! D..2r cnr. D. !

onltSFIFt..dfi.rt

lallB: UEI Foacat garvicc
Eroa: 32a 25rh arruGr

ogaLd l'a laiol
DflnASr! tOOl llrUltlgr

DAIES. EIC..'rrir..r

IATD OhII{ED EY APPLICAI'IT? COUHTC TAX ID*:
Frr,ED: 041L1 llg$slnnronrrr: 00/00/1893 lroa rncmr, Inue emun: INEHSpAFER:
ProEestEnd' IPRoTESTED: [No J|HEA,RNGHIID: ISEACTIONT t ]l^RctionDare, tpROoFDUE:
EKfEHSTON: IBLEC/FROOF= [ ] IELECIPROOF: ICERT/WUC] [r,An, erC, lr*ps tutttn,
RUSH LETIR' IREI{OVATE ' IRECON REo: lrvps ' t l

PD BO0K: [ 63- ] ll{APr [61s ] lPuB DATE:

I)pe of Rlght: Diligence Claim Source of fnfo: Diligence cLaim Status:

FIiOt{; 0.015 cfs SOURCE: Steed Dra* $pring

(EUlffY: $evier COrilMoN DE$CRIPtl0t{:

POINT OF DTVERSION:
( l)Siockvatering directly on spring located at I.l 660 ft.. H 660 ft. fron E4 corner, Sec 2?, ?2LS, R4E, SLBM.

COFllrlE!flf : AdnlniEtratively updated by State Engineer.

It6la oF tlIIER nlctll....i.r Eg -- Equ{w lnt dieltoct ullt (coi., tErac, !tc.) ....r..J Enu -- Equi.val!! Dotirrllc tthlt or 1A!.lly

SUPPLETiIET{T}L GROUP NO, {25085-

STOCXITtrTERr {Il.O00O 9bcck Uhits Dl"v Llnlt : FEatgF OF tJ*S: 0s/01 ?A 11130

IfILDLIFF: PERIOF SF llSE: sl/Cl m tll3X.
Acre Feet Ccntf,j-buEed by thL8 ftight for tlr-ie Use: IIEwalUat*d

Ptact oF vst fo! aTtcr TaREo...

lroRTH-r{ESF/ NORTI{*B}STN SOUrH-I{ESTX SOU$I-E,ESTi{
lll{ IfE Sl'l SE !l}'I NE Slt SE NW NE SW SB N?J $E SW SE

orrcR cotlEtT8.rrrr

Quitchumpah Allotilrent

r..i.trr.r...rE x D o! D a T a*.r.rfir.r.fi.

$



srATE OF UTAH, DIvIsIoN OF WATER RTGHTS

Ontput Usting

vGEion! 2009.o5.ocoo Rundrb: 06/08/2010 08:2E At{

Scarch of Scdlon 3+ Townthlp 21S' Rrng€ 4E, SL blm Griteda:wrtypes=WrGrE podlypcr=f'UrD'Sp,
PrR T dabs=UrArP urdyp€t=dl

-4. 3fi0 700 1080 1400 Ft

v
Water Rights

httrr//utstrrrwrt6.waterrights.utah.godcgFtrin/rnapcenr,exe (f of 2) [6/8/2010 8145:19 AMJ

stj/tfll 94-1130d yI-LL3lz



SrATE OF UTAH, DMSION OF WATER RIGHTS

WR tumber Dlversion Type/tocation well tog status Priority uses cFs AGFT owner Name
Point to Point

s2450 E100 NW 34 21S 4E SL

Point to Point

s2450 E800 NW 34 21S 4E SL

Point to Point

s2450 E800 NW 34 21S 4E SL

Point to Polnt

s2450 Er00 NW 34 21S 4E SL

Spring

51750 E800 NW 34 21S 4E SL

Spring

s1900 E900 NW 34 21S 4E SL

Spring

s800 w1700 NE 34 21S 4E SL

Spring

s1300 w1s00 NE 34 21S 4E SL

Surface

s2s40 E820 NW 34 21S 4E SL

P

P

18790000 0s 0.000 0.000 usA F0REST SERVTCE

324 .25TH STREET

1879OOOO S O.OOO O.OOO USA FOREST SERVICE

324 .25TH STREET

19410124 D 0.006 O.OOO USA FOREST SERVICE

324 .25TH STREET

1879OOM S O.OOO O.OOO USA FOREST SERVICE

OGDEN UT 84401

18790000 0s 0.015 0.000 usA FoREST SERVICE

324 - 25TH S]REET

18790000 0s 0.015 0.000 usA FoREST SERVTCE

324 - 25TH STREET

18790000 0s 0.015 0.000 usA FoREST SERVICE

324 - 25TH STREET

ff-2s

94-1133

94-1 130

et1132

94-121

94,1395-

94-836

P

P

P

P

P

P

P

18790000

18790000

os

os

0.015 O.OOO USA FOREST SERVICE

321. 25TH STREET

0.015 O.OOO USA FOREST SERVICE

324 - 25TH STREET

Utah Division of Water Rights | 1594 West Hofth Temple Suite 22O, P.O. Box 146300, Salt
Lake City, Utah 84114-6300 | B01-S3A-TZ4O

Natural Resour€gs I Contact I Disclaimer_ | Privacv Policy I Accessibility policy

hftp;//u$tnnnrt6.waterrighE,uEh,gov/cgi-bin/mapserv.exe (2 of 2) [6/8/2010 8:4G:19 AM]



STATE OF LrrAH - DIVISON OF WATER Rd{TS- DATA PRNT Ot T f or 94-28(Ar436rf)
{l{ArNrHG: l{atEr RighEF makes No ctaims aB to t,he accuracy of this data.} Rut{ DATE: 06/08/2010 Fage I

O wArER Rrc'r: e{-2s APPITICATION/CLAIM NO. : A1436rt CERT. NO.: 3878

NAl,llE: USA Forest Service
ADDR: 3?4 - 25th Street

Ogden tIT 84401
IIVIEREST: 100* REIIARI(S:

DMAs, El.C,r.'.r.r..

I,AITD O}i}{ED BY APPIJICA}IT? COU}TTY TAJ( ID*:
FII,ED:
ProtestEnd:
BXTE{SION:
RUSH LETTRI

lpnorcg:sn ' [no
IELEC/PROOF: I
lnENovArE:

I |[{EABNC HLD;

J IELEC/PRooF;
lpgcot.t nre 

'

1 lnus nern:

IFI}B BNDED:

lsE ACTrol'r;

JCERT/WUCr
lrrrnr, t

f nRroRrrr: oLfzalLglLllw nneeu,
[*pproved] l].ctionDate :

ILAP, ETc,
I

PD BOOI(: [ grt-]- ] lual, [*

TlTle of R.ight,: Application to AFpropriat.e source of, Inf,o: Proposed Detemination Status: certif,icate

IOC l1l(trI Ot ||lta tlqlT.tr.r.rr

FLO}I: 0.8056 cfg

COUlillfY: Sevier COtll,lON DESCRIFTION:

POIITT OF DIVEfi-SIOH:
{ l}DomesLic dlrect]y on spring located at s z4S0

SOLTRCE: Lizonbee Spring

ft. E 800 ft. from Nt{ corner, Sec 14, TZ1S, R4E, SLBI+L

ullES oF Llfll tloLt..t.rrr. lltlt -- Equlvltcnt Llecrtoc* lblt (cor, lb!s., .rc-) rr.r..rr EDU -- ttquival€Bt ltonlcrllc ltrl! or I aanily

SUFPLEI'IENTAL GROUP HO- 61.8189.

DOHESTICT 3.0000 EDUg Div Linit: PERIOD OF USE: 05/15 TO 10/31

$|llrl 6 tla: '-------urIl |{s 0o|Ea-""_'-------utaB ttsr orMr------.-------50oDt rett owa------r-------!ogttr !|6r ooEB------r Ettdr.u lc ls. l*.|| lrE lE lst.u lE ls 188.r||lE l!r l*. !*d,
E- !. I 2!! n .E !s r-l-F l--'-l-l-L--'-l-l-L-.--l-l-l-. o.&oo

(noP x&! 1s6!: o.otm

ftrr..f....r..8 tf D or D



STATE OF UTAH - DIVISION OF WATER HGHTS
(WARNING: Hater Rights makes l{O claims

l{hlER RIGHT: 9{-121 eppr,f,cArrou/cr.Anr No. :

CIIAIIGES; a3518? approved

- DATA PRINT OUT f or 94-121
as eo the accuracy ot Ehis data.) RUN DATE: 06/08/2ALA

CERT. NO.;

Page 1

otal|E9tLrD.rri'.r.ri.

NAI,IE: U$A Foregt Se:nrice
ADDR: 32it - 25th SEreet

ogden UT 8t40L
II*fEREST: 100t REFIARKS:

DM!4, EDC..rr.r'...

I,AND OWHED BY APPLICI!f,T? COI'NTY T]LX ID*:
FIIIED:
ProtestEndr
EXTENSIOI*I:
RUSH THITR:

IELEc/pRooF: I

InmovRte,
] lEr,BC/PROOP:

lnecon nag:

J IPUE DATEI

Source of Inf,o;

PD EooK: [ 94-1 I ltlAFr [*

rype of RighL: DiLigence Clain

IPRTORIIYr oolco/18?9lpUB BEGAI{:

lnnoresttn. [No I lHEARrilc Hr.D:
IPUB ENDED:

lsn ec:rtOtt' t
I cERr/wuc:
lrYre ' t

Propoaed Detenninatlon

lrrwsrnnnn'
J fActionsate:
fmr. erc'

I
l

$tatus:

locatlof, oF ta^ItR EtdlTfi.r.r..r

FLO9|: 0.015 cfg

COUIfff: Sevier COIIFION DESCRITITION :

POIIfT OF SPRIHGT
(1) S 800 ft t{ 1?0c ft fron t{E cor, Sec 34, f 21S, R 48, sl,Bl,l

Diverting t{orke:

SOIIRCE: Ilpper I'tud Springs (00L-0I5)

Source:

uEEs Ot r rBR RIOBTrt.r..r' E!0 -- Equl?alalrt tivcalock l[rl! (cor, horra, ctc.) r.rr.... aDu -- tgulva]rDt rroo.stlc ttnit or I Failly

auPPllrialtll! Glolt? lo. a2l8lo. rlrcr rlglr3 rprrrE.arat !o th6 folloehg u.c{i):
63-?515 (DIt ),2?10(DIt , ,27t1lDIl,, ,2725lDtLt ,2125 (Drr.t ,,r7.2lDrt l ,2713IDILI '2172IDXII ,2??3 (DIn).3!61(DIr,) ,3362 (DIL),336! {DIt )
t36a (Dll,), !365 (lrt, , !!66 {DIL) , !357(DIl,) , !!60 (Dl!) ,3!6, {DtL} ,33?0 {DIL) , !3?l (DI!). !!?2 {t Il,) '33?! lDtL) . !3?a (Dtt ) ,!379(Dtt ) .3!75lDtr.}
3!?7(Dtt).!3t8(DIL),!!?t(Drt),!aEO(Dtt),!3!1(DIl,),3302(DID),33!3{Drt),!!la{Drr.),3385{Drt),3,16(Dr!).!!8?(Drr.),33t8{DIt',3389(DttJ)
3!90(Dlt),a!9IlDtLl,3392{DlL),!391(Dt!)'!39a(DI!),3!r5(Dtt),!t96{Dttl'3!9?(DI!),3!18{Dtt)'!!99TDIIJ),3aOO(DItr),!aOt{DIt),3402(Dtt)
saor {DIr,) ,laoa lDtt ) , !a05 (Dr!),3.0c (Drt r,t.o? (DItr) .1408 (DIl, ,!a09 (Drr.) ,3410 (Drr.},3.9. (DI!},3a95 (Drr.l ,3.96 (DrrJ, ,!a17 (DEtr},3t96 (Dttr)
3{t9{Drr.) , !500 {ttl'.) ,3501(Drt ) ,!502 (DI!},!50! (DI!) , !soa (Drr.),3505 (Drr.) ,!505 (DM ,350? (Drr.) , !508 (DIL) ,3509(D!!' . !5rO {tnL),351r (Dtr.)
1512 {Dl!), !513 (Drr.) ,3sra (Drr.' ,3515 (Dr!) , !516 (DrL) ,3517{Dr!},3510lDrt 

' 
.35r.9lDrr,},!520 tDt!) . !521(Drr.) ,35?2lDrl) .352! (Drr,) ,152. (Dttr)

l5il5 (Drt ) ,3526 (Drr.), !52?(DIIJI .!5ZE {DIr') , !529 (Dl!l ,3530{Drr.},3531(DIt ) ,3512 OIIJ) , !533 (Drr.) .35!l (DI!) , !t!5 (Dttl ,3s36 (DIL),353? (Drrr)
35!8 (Dll) 

' 
3939(DtL'.35t0 (Dtr., 

' 
9l'110 {DItr) 

' 
ll1 (DIL) ,112 {DlLl ,11! (D!r.),11| (DUr) 

' 
U5 OrtJ) ,116 lDIt ) 

' 
11? (DI!) ,118 (Dlt ),I19 (DIt )

120 (DltJ),121(Dll) , rt2 Dt!) ,12! (DIt ),12. (DIt ).125 {Dll,) ,126 (DltJt ,127(DIL),121 (DM,129 (DItr) ,1!O (Dtt ),131(DIt ).132 (DIr.) ,1a3 (Dll)
134 (Dtt ),135(DIr,' '218(Dl!) '03{ 

fiUq},oriInrcl,035{xtc).1130 (llltcl,lM(lrUC) 
'1132(tn'C),13!6 

(trrc,.138?(llrc).llat 0lUC,,13!9( rc)
1!t0 {rqc) , 13 91 (Nttct ,1392 (mc).13t! (xuc) ,139. (fi,c},1399 (rntc) ,1316 (rnc) ,1397 0lgc, ,1390 troc) , D99 (XIrc) ,1.00lrOC) ,ta01(r|vc), 1{O2 {xnc)
ltol (wc, ,1.0a (rn c), ra05 (igc, ,1{05 ogcj .1a0r (nrc) ,lroa (nrc) , u09 (firc) , 1|t0 (n c) ,lalt (xsc) , 1|12l||ltc) .lt1! (fluc), tala {rnrct, L15 (ntc)

lllllTl:llliiTl
sTocKl{ATER: SoIe Supply: UNEVI.LUjIIfE:D ErJUs

Quitchustpah lLlotmenL
Group Total: 819.0000 Eiv Llnit r PERIOD OF 05/01 fo 10/t1

I{IITDLIFE;
Acre

Quitchumpalr Al lotilrent

PEnIOD OF USE: 01/0L TO 12/31

SUPPLEllEXAl'] (nOUF IO. 617ta9- |frt.r Etgbla 
'tpputlcdant 

to tlE tollorhg ur.{rr:
63-3361(DIIJ) ,3352 (DIl', .3!6t (DILI .335i {DIL) ,!365 (DIt ) ,3!65lDM , !357 (DM ,1368 (DIL) ,3!69 (DI!,) ,43?O (DIl) , r!?1(Dtt ) .33?? (DI!,}
!!?3(Dlt),!!ta(Dtn)'3!?5{DIt)'!376(DIt),33??(DI!)'!lt8(DIt),3!?,{DtL),13s0(DM,3381,{DI'J)'3!12(DtLt,!301(Drt),338a(DIt),33s5(Dttl
!3!6lDr!) ,338?(Dtt) ,33!a (Drr.).3389 (Drr.) .!390{DM ,3391(DIt) ,3312 (DI!) , r39r (Drr.J . !!94 {DIIJ) ,3395 (Drr.) , !396 (DM,339? (Drr,) ,3!9E (DtL)
!399{DIIr) ,3a00 (DIL) , 3a 01 (Dtr,) ,3a02 {Drr.t , !403 (DIIJ) , !aoa {Dt!) ,3{05 (DrL) . !ro€ (Dr!) .r.o? (DM,3rot lDrr.) . !aa9(Drt"),ta10 (Dt!),3a9a lDrr.)
!a9g(Dlr,) ,3.96 (D!r,),3{9? IDXLI .!t98 (Dl!),3/r9' {Drr.),!5OO {Drr.) ,3501(Dtt) .!502 (DIIJ) , !sO3 (Drr.r,!50. {Drr.) , !505(Drt ),3506 (Drr.) ,350?tDrr.)

1.2?0 deer & l-15 elk
Peet Contributed by this Right for this Use: Unevaluated



trNl|l. 9a-121 cootiaucal*r (l|laslxEt. Itrt.r ntgbti fritci llo clrinr rs to lba accDrrcy ot ibis drtr.) nDt| DltE: 06/0tlr010 Eag! 2

!50! (D:rJ) ,3509 (nr!) ,3510 (Drt ) , !511(Dr!) , !512 {Dr!), !513 {Drt }, !51. (Dtt ) ,3515 (DIL,,35l5 (DtD) .351? {Drrr). t5t, (Drr,) , !519 {Drr,},3320 (DID)
!521(D:!' ,l!22 (DM, !52! (nU,) ,352. {Drr,). !925 (Drnt ,3925 {Drr,} ,!52? (Drr,) ,3528 (Drr,},152' (Drr,) ,3530 {DIr.). t5lr |DIL) , !532IDID},3533 (Dtt)
!5ra (Dr!) ,3!35 (Drt ) ,1536 (Drr,' ,35!r {Dr!,), !5t8 {Drr.) ,3519 {Drr,),!5a0lDrr.),9{-110 (Drt ) ,111{Drr.' ,1r2 (Drt ).1t ! 6rr.) ,lla (Dr!) ,115 (Drrr)
116 (DrL) ,117 (DM,118 {Dt!) , U9 o)rLt ,120 (r'Ir.} ,121(Drr,) ,122 (Drt), 12! {Drr,) ,12. {r1!) ,125 {DrIr) , r25 {Dr!),12r (DtL) ,1?8iDM,129 (DM
1!0 (Drt ) ,1,!l (Drr,t,13z (Drr,) ,13t (DrLl, rlt (Dr!) ,tt5 (Drt,l ,213 (Drt ) ,83{ (rocl . g3s {xuct | 8!6 otrc, , rr30 (mc, .r,r3r (ruc) .11r2 (roc) ,1!85 (ruct
t 3!? (ruc).1!8a (xnc),llar (ruc), rr90 Grrc, , 1311orsc) ,1!r: (xrcl,1!r! (rscl ,1!ra (rucl ,1r15 oucl ,1!t6 (nrc) , ut? (iltc),1!9a (ruc) ,1399 {nrct
la00 (iucl ,1a01(rluc),la0, (wqc),1a0! (iuc) ,laoa ligc) ,la05(rgc) ,1a05 (ruc) ,1.0? {rw),1a09 (rt c) ,1.09 (ruct ,1a10 ('lrc) ,1a].1(ruc] , Ltl2 (wc)
111! (rucl, t{la (rDc},1a15 (aqc) ,15t! {ruc) , 15ta (wc)

SToCKI{ATER: Sole Supply: 14-0000 ELU$

0uitchurnpah Al lotilent
of the Group fotal of 81.0000 Div Limir: 12.?0356 acf,r. PERXOD OF USE: 05./01 TO 1.0/31

PIACB OF UsE foi ATOCtlAtEArtGrr'

Sec 3{ T 21S F 4E StBt-l

NORTH-I{ESTI(
l,{ltl l{E SW SE

NORTI{-EA.STI{
lf}I HE sfl sE

* Xl : ; *

5OurH-HESTI{
![T{ HE SW SE

SOUTI{*EASTX
HT{ NE SW SE

oEaB .l! |t.ErEsrt...

lrP: Ac'o!(l Llraa

rr..hrii'.r.rt ! D oF D a T t.rrfir*rr.rr*r



STATE OF UTAH - DIVISOH OF WATER RIGFITS - DATA PRINT
(W.ERNIHG: 9lat,er Rtghts nakes NO claims as to Ehe accuracy of

IIATER RIGHT r 9{-836 Appr,rcArroN/cr,Arr'r Ho. : cERT- Ho. :

CHAIIGES: a35187 Approved

OUT for 94€36
thls data.) RUN DATE; 06,/08/2010 Page I

oltr EtlllBrr,.. -...... r

NAI{E: USA Forest Service
ADDR: 324 - 25th Street

Ogden tlr 84401
II',i|]IEREST: l-00* RE!{ARKS :

D tls, Rrc.rh-r.h

LA}TD OI{ITED BY AFPTICA}IT? COUMTY TAI( ID#:
FII,ED:
ProteBtErrd:
EXTEHSION:
RUSH I,ETTR:

lPRorEsrED, [No

IELEc/PRooF: I
lnnrovRm:

J IHEAR}TG HI,D:

I IELEC/pnOOF:
[REcoN REQI

I lpua nalE:

Source of rnfo,

IuEr{spApsR:
I lActionDate:
Irar, arc,

I

IFRO0F DUE:

lr,eps r.E?TnRr

PD BOOK: [ 9{-1 ] IF{AP: [*

t1r1pe of Righu: Diligence Clair

lPRroRrTY I ooloalrs?e JPUE BEGA}{: lPnE ElrDEDl

lsE *CTTON I I
I cERT/wuc:
ITTPE: t

Proposed Determination Status: water User's Claim

l/ocalrlota oF ll tte tlqtT.r.r.....

FLOW: 0.015 cfs

COlll{TY: $evier

SOITRCE: Liaonbee Spring #2

COI{IION DESC?I}4fION ;

POII{T OF DIVERSION .. STIRFACE:
(1) S 2540 fE E 820 tt f,ron lvt* cor, Sec 34, T 21S, R {E, SLEFI

Diverting l{orks:

Stream AIt Requlred?: No

Source.

oEls ot llatBt EoH'r.....t. E]Ll, -- aquiwelent l,lwrtocl lldlt (c"or. lDrr., .tc.) r*.r.r.r aDo -- EqulvalaEt Do@atlc lralt ot I Fadly

SutttEEt+Tt! ctqrl, {o. a258t0- ta.tcl Right. tpnEtcrlrit !o lh. lolloetaf ui!(!}:
63-26E5 (Drr,),271O(Drr,,,2?11@rr.),2?25 (Drt 

',2726lDtt 
t ,21r2lDXt 

' 
,27a3lDr\' ,2112lDtt ),27r! (Drr,t,335r lDtr.t ,3352lDrt ),336! (DIIJI

3!5. (Dr!). !!65 (Drr.) , !!66 (DrL) ,336? (Drr,) ,335! (Dtt' , !169{DtDl .33r0(Drt) ,3!?r (Drr.). !!r2 {Dt!},33?3 (Dr!) ,33?a {Dtr,r.3!?5 tDrr.). !!?6 (Dr!)
!!?7lDrr.,,!3?!(Dr!,,llr,(Dr!),!380lD.).3381(DM,!!93{DIL).338!{DI&),338a(!I!),3!65(Drr,t,rra6(Drr.t,3!t7(DIL),t308(Drt),!3t9(DIL}
3!90 (Drr,) .3391(Drr.) , 1392 (Drr,) , !39! {Drr,) ,lt9a (Drr.) ,3t9! (Drrl ,3396 (D1r,) ,3397 (Drr.),33t8 {DrL) ,3399 (DrrJ) , !a00 (Dr!),!a01(Dr!t,3{ot (DtrJ}
!.o! {Dtr.) .3ana (Drr.) , !{05 (DIL), !{06lDrlr) , !a07 {DIr,) ,3a0E (Drr,l ,3a09 (Drr,},3.10 (Drr.),3ata (DrL) ,3t95IDIL) ,3t95 (DM,3ar? (DI!),3a98 (Dt!)
3{99 {Dtr,) ,3500 {Drr,) ,3501(Drrr), r502 (DrI!) , !503 (Dr!t ,350{ (Dr!) .3505(DrrJ},1506 (Drt},3507 {Drr,} ,3509 tDrrr) . t509@rr,),3510 (Drtr) , 3 511 lDrD)
35:.2 (Dtt) ,3513 (Drr,), !5ra (Drrr), !5r5 (Dr!),!sl6 (Drr.) ,351?(Drrr) , t519 (Drr,),351r{Dr!l, !520 (Drt ) ,352r (DrrJ) ,3522 (DrL}.3523 (Dr!'' ,353a (Dr!')
3525 (Drr.) , !5a6 (Drr.),:rs2? (Drl),3928 (Dr!). t529 (DrrJ) ,3s30(Drrr), r5!1{Dtr,},3532 {Drr.t,3533 {DrrJ) ,3s!a lDtr') , !535 (Dt!}.3535 {Drr.) .35!? lDtr.)
!5!t {Dll),3519 {m!). t510 {DM , t{-1r.0(Dr!l ,111(Drr.l .111{Dtr.) .11! (DIr.l ,1lt (DIt ) ,ll5 (DI!), U6 (Drr.} , U7 {Drr.),118 tDrL),1lt (DrI.)
r20 ort ) , 1:l(DrL) , r22 or!,) , t23 (Dr!), r2a {Dt!) ,1,?5 (Drr,) ,r25 {Drr.) . ra7(Drr.l, r28 (Drt ), L29 {Drrr},130 (Drrr),1!l lDtr.l ,132 (Drr.),133 (Drr.)
lla (Dt!),135 (Drr,) ,21! (Drt ) , !t{ (r.nc), r!5 {rfirc) ,816 (xuc) ,1130 otm),11t1{taoc) ,l1t2 (Nvc) ,1316 (rrrc),138? lfluc) .r!88 0ruc).1389 (toc)
1!ro(|'m),1!91 0|uc, . J,3r2 (mrc) , u93 (xuc) ,13ra (rnc) ,1!r5 {ruc, ,1!16 {xuct r:.!9? (riqc} t 1398 orgcl .1!t9 (incl ,1{00 {iuc) .1.01(ruc) , raor (ratrc,
1ao3 {ruc) ,1a0a (rgc) .:.{05 (xlrc),l,a05 {xucl ,la07 (rfuc) ,lroa {nrcl , ra0r (ruc} .la10 (rrc) .1{11(mc) , Llt (rfnc), t{t3 (iuc) ,141a ltuct, ra15 (rucl
19t3 (it c),139{{ntc)

sTocKlrATER: sole supply: UNEVALUATE:D EtUs
Qultchu$Fah Allotrnent

Group Totalr 819"0000 Dlv Limit' PERIoD OF USE; 05./01 TO 10/31

I{IITDI IFE:

Quitchuqpah

L2?0 deer & 115 elk
Acre Feet Contrihuted by thiE Right for this Use: Unevaluated

AIlot$ent

FERIOD OF UgE: 01101 TO 12/31



rl[of, ,a-9!6 coBrlnuld..r oAaIIrG. Irt.r rtghts r*!! l.o cl|l!|! rr ro th. rccurrcy ot *rb alrtr. ) lrn DAII: 05/01/2010 lrgc 2

auPP!&tqala! GlouD !0. 61778t. rr!e! ntgbtr tDlxrltalall lo lhl loltovtlg uaa(r)!
6t-r35r lD:L),3362 Orr.) ,3!53 {Drt) ,335a (DrL) , !a65 Orld , 1366 (DU), !!6? (Dtt r, !!68 (Dr!.},3359 (Drt ) , !!?0 (Dtr.) ,3!?1(Drr.) ,3:?3 (Drrr'
!t?! (Drt) , !3ra (Drt ), r!?5(Drr.', !! 75 orl) , !!77 (Dr!) ,l!?! (Dtr,) ,3!7' (Drr,) , !380 (Drl).3!8r @rL) , !!82 (Drr.), a!!3 (Drr,) ,338:r (Drr.),33t5 (Drr.)
l3!5 (Drtr) , !38r (Drr,) , !!8, {Drr.},3389 (Drr.) , !3r0 (Drt }, !a91Orr,} ,!!92 (Drrr}, r!9! (Drr.) ,3!ta UrrD , !!95(Dr&},1395 (Drr,) .!39? (Drr.) ,!!98 (Dt!)
!399 (Dtr.) ,3a00 (Dr!l , !a01(Drt ),3.02 (rrrr,),!a03 orr,) ,3a0a (DrL) ,3405 (Dr!),3a0€ (Drl) ,l{07 (Drr,) ,laoa (Drr.),3{0r(D!!}, !{10 (Dr&}, !t9t (DrL}
!.99 (DtL),3a9€ (DrrJ) ,3a17 (DtL) ,3a98 (Drl) 

' 
at99 (DrrJ) 

' 
1500 (Drr., 

' 
!501(DrL) .350? (Dr!') 

'!5O3 
(Drr) ,3!0a {Drtr' 

' 
3505(Dr!} 

' 
3505 (DrL) ,3!07 (Dlr'l

35OE(DlL),3509(DtL)'3510(DI&)'r511(DI'J),!512(DIL),351!{DIt,,!51a(Dtt).3515(DIt),!515(DIIJ),351?(DII'),3519(DI!),r51t(DIL),3520(DI&,
t521(Drt ) ,!522 (Urt),352! (Drr.) ,3524 (Drr.) ,3323 Ortr) ,3526 (Dr!) .3527lDrr,) ,!52E (DrL) ,!529 (Drr,) ,3530 (Drt ) ,!531(DIr,' ,!932 (Utt) | 3533 (Dr!l
353a (Drt ),!3!9 (Dr!),3536 (Drr.). a5!7 (Drr.), !538 (Dr!),3539 (Drt ) . !5.0 (Drn) ,9.-t l0 (Dr!) ,1l1 lDrt ) , 11? (DrD ,113 Orr,),!.La (Dr&l | 115(Drt )
116 (Drt ),11? (DrL),11A (Drr.) .1r9 (Drt),120 (Dr!) , 121(D!r,) .122 {Drr.) ,123 (Drr.},12a (Dtr.),125 (Drt ) , r25 lrrrl),12? (Drr,' ,128 (Drr.),129 tDrr.)
tlo (Drr,),131tDru ,1!2 (Drr,) .1!! (DrrJ) ,l!. (Drr') , r35 orr') ,21t (Drr.),8!a (xuc) ,0r5l$ucl,l!6 (ruc) , u30 0ruc),1M (rnc) ,11!2 (xoc) ,1383 0rgc)
1!8? (rlrc) ,1388 (rUC) ,13a' (rUC) ,1!90 (lucl ,1391(irw) , rlt2 (rnc),1313 (xnc) ,13ta (rUC) ,l!r5 (xUC, , r.!r5 (xnc, , !!9? (XgC) ,139a (rUC' ,1!'' (isC)
r.{00 (flrc},1{or ulrc,,1a02 (tat c).la0! (ruc) .1a0. (ftrc) ,1405 (rluc) ,la06{xrrc) ,1a07 (rucl .1{00 {roc) ,la09 ouc) ,lalo (xnc).la11(roc) .1{12 lrvc)
1{13 (firc} ,1d. UUC) ,1a15 (rUC) ,1593 (lrucl , 159a (ltDC)

sTocKgtATERl sole supplyr 14.00s0 ELU$ of the Group Total of 81-0000
Qui lchufipah AII otnerrt

Dlv Limit: L2.?0356 acft- PERIOD OF USE: 05/01 TO X0l31

.r,r.f.rr.rrrrE f, D ol D a I4.r.r..fir.*r..



$TATE OF UIAH - DIVISON OF WATR Rle{TS - DATA PRINT OtlT f or 04-l 130
lr RlIIl|C: lrtll R:lght! Dato. tto clai!. !r to th. accut.cy of thi! dlrr.t aUN DArE! 06/08/2010 l.g. I

IIATER RIGHT: 9{-1130

CI{ANGEST a35187 Approved

APPLICATIONICTAI}4 NO. : CERT. NO.:

oixDRsBrtrft.*.irrr

HAtttE: U$A Forest Service
ADDR: 32{ - 25th $treet

Ogden UT 84401
INTEREST : 100t REI'IARKS r

DATES. EtC.r.rrr.'r.

I.AilD O'{HED BY APPLICANT? COUNTY TAX ID*:
FITED:
ProtestEnd !

EX"ENSIOIiI:
RUSH LETTRI

I PRO?ESTED: lNo
IELEC/PROOF: I
I RENOVATE;

] I}TEARI'IG HLD:

I trrEclPRooF:
IRECON REQ:

I IPUB DATE:

$ource of Inf,o:

I HEWSPAPERT

I lAction$ate:
ILAP, EtC:

I

IPROOF DUE:
ILAPS LETTER:

PD BOOK: t 94-1 lfl{lP: I*

Type of Right: Diligence Claim

I PRTORIrY: OO/OO/18?9 I FUB BEGAN: IPUB ENDES:

ISE ACTIO$i t
I CERTIWUC:
ITYPE: t

Fropcsed geternination Status: Water Userrs Cl.aim

tocllloN o8

FLOII: 0 .01 5 cf s

COUHTY! Sevier

SOURCE: Narth Lizonbee Spring

Sou rce r

COHMOH DESCRIP1IOH:

POIN? OF SPRIHG:
{1} S f?50 ft E 800 ft from NI{ cor, sec 34, T ?1S, R llE, SLB!"!

Diverting l{orks:

usES OF t tER RIGH?rri'r"i EIU -- lqulvalent Llveltock Unit (cor, ho!!e, etc.) r.r.rrrr BDU -- Equivtlent D,onr.rlc unit or 1 F.rtty

SUPPIEIEIIIAI CBOUP l|o. 425€S!. rrlt.! SlEhtr Aprru.t nant to the lolloring uso(3):
63-2585 fDrl,) ,2?10 (Dr!).2?11lDrL),2725 (Drt l.2126tDrLt ,2742tDrLt ,2713 (DrLl 12772 (DtLt 

'2773lDlLl t336t tDrt),3362 (DtL) ,3353 {Drrl
336{ tDrr,t ,3365 (nM ,3!66 (nrL),335? (DM,335E (DI!,),3369 {DIL),33r0 (DrL),33?l (Drr,) ,33 t2 (DIt), J313 (Dtt),33r4 tDM,33?5 tor!},33?5 tDrr,)
337? (DrLt, !3?8 (DrLl ,33?9 (Dtl',3380l0rr),338r (Drr,),3382 (Dr!),33E3 {DrL),33E4 (DrL),33831Dr!),3386 (DrL),338? (Drr,),336t (Drr.},3389 tDr!)
3390 (DI1|,3391(DI!t ,3392 (DILI ,3393 (Drr.),339!l (DIl),33t5 (DIL),3396 {DIr,), !397lDr!r,33981DI!t,3399 tDIr),3aOO (DILI,3aOl (DrL},3{02lDr!)
3r103 (Drr) ,3a0{ lDIl) ,3l05lDlr,l ,3106 tDrr,), !407 (Dr[.1.3400 (DrL],3409 (pt!],3410 (DIrt,3t9a (DrL),3t95 tDr!),3496 tDrr,) ,3tt? (Dl!),349E tDrr,)
3t99 {DtL),3500 (DrL).3501 (DrLt ,3502 tDIU,3503 (DIL),350{ {Drr,),3505 (Drr,t,3505IDIL),350? {DrL),3508lDIt) ,3309 (DrL',3510 (Dt!},35t1{DIr)
3512 (DrLr,35l3 {Drt,l .351{ tDrll ,!515 {DrL,,3515 (DrLt,351? {DrLl ,3518 (DtLt,35l9 tDrL},3520 {!rr,),3521(DrL),3522 {Dt!),3523 (Drr) ,3521(Drr)
3525tDI!1,3526(DM,352?tDr!),352A(DIt|.3529(DI!,),3530(DIt',3531(DrLt,3532{DrL),3513(OIr,),3534(DM,3535(DI!),3336tDrt),353?(DIL)
3538 (DXLI,3539 (DIll ,35{0 {DI!) ,9l-ll0lDltt,lll {DrL},112 (Drr,), r13lDt!), rra tDM. ll5 (DILt,1l6 (DrL},11? tDrL),118 tDI], tlt tDM
120lI,Ir),121 {Dr!),122 tDll),123 (Drl),12rl {trr,),125 tDrr,t ,125 (DIl},12? (DID ,128 (Drr,t,129 (DrL),130 {DIL},131lDr!),132 (OM ,l33 (DrL)
l3l lDIl),135IDIL),210 (DIl),83{ lrfuc},835 (rUC),835 (rltct , 11,3 0 ($UC) , 1l3r (ntcl, !132 (nuc), r305 (flucl, r38? {rucl ,l38B t||uct ,1389 (ruc)
1390 {nOC}, 1391{nUC) ,1392lrUC),1393 (tUC},139a lrfuct ,1395 ttuc},1396 (ruc),139? (llrc), 1396lxucl,1399{rucl ,ltoo twct ,ltol ttuc},1a02 (rlrc)
1{03 (IUCr, rl0l (Luc) ,1405|tuc),1406 (rucl,1l0? trluct,l{08 ($ucl ,Ia09 oruc),lal0 (nrc), l{11 tnuc), t {12 {n cl ,lln 3 txuc) , ttlt truc) ,1415 (mc)
I5930mC),159{ {llUC)

S?OCKITATSR: 5o1e Supply: ttHEveLUA?ED ELUs
Quitchumpah Al:.otnent

Group Tstal: 8I9.000S Div Limit: PERIOD oF USE: 05/0I T0 10/31

WILDIIFE: 12?S deet & 115 elk
Acre Feet Contributed by this Right for this User Unevaluated

P*RIOD Of USE: 01/0r to 12/31

Quitchumpah Allotment

EUIPIE|GNIA! GROUP NO. 5l??89. rrter Rlgh!! AtDurtenant to th. tollorlng u!.1!t:
53-3361 (Drr,) , 3362 {DrLr,3363 (Drl) ,335{ tDrU ,3165 (Drr,),3366 (Drt),335? (Drtt, !368 {Drt l .3369 {DrL),33?O {DrLl.33?1(DtLt ,3372 (Dr!)
33?3 (Drl),33?a tDIlt,33?5 (lrrr,t ,33?6 (DrL),33?? (DM, t316 (DI!),33?9 (Drr,t,3380 {DIt),33!t tDtLl,3382 tDItt ,3383 {DrL},330!t (Drr,),3365{DIL'
3386 (Drll ,338? lDrLl,3388 (Drr,l,3389 (Drrt ,33t0 (DrL),3391(DrL),3392 tDrL,,3193 (DrLl ,3394 (9rll,:t395 tDrr,) ,3396 {Or!},339? (Dr!1,3398 (DrL'
t399IDIL| ,3{00 (DtL),3rl0t (DtU ,3a02 tDrLl ,3a03 (Drr),340t tDIL),3t05 (Dlu ,3t06 (DrLl ,3a07 (OItl,3t0t lDIr),3t09 {0M,3410 (Drrl,3t9a (Dr!l
3:l95 (Dtll ,3{95loM,3{9? tDrr,l,349t (DrLl,3199 (DlI,),3500 (DrL),3501(DI!l ,3502 (DItl , !503 (DIL),350{ tDrL),3505 (Drt ).3506tDIr,t,350? (DI!l



xa{ol| 9a-1130 conlinu.d'ri (l' RtrI[G: nat.r RlEht! n.t!! l|o clatd! as to th..ccur-cy of thls d.b.) Run mrEr 0610E/2010 Psg.2

3508 (Drr,),3509 (Drr.),3510 tDIL),3511 tDrLt,3512 (Drr,t ,3513 {DtL),351{ (Dtt,},3515 {Drr,, ,3516 (DIL}.351? tDIll ,3518 tDrL),3519 tDtL} ,3520 {DIL)
3921{Drt ),3522 (Dtt' ,3523 (DrL},352{ (Dlt),3525 (Drt),3526 (Drt},3527 (DrL),3528 (Dt!' ,3529 (DrL),3530 (DrL) ,353r (DrL},3532 tDrr,},3533 (DrLl
353{ {DrD ,35351DrLt,3536 {DrL},353? {DrLl,3538lDrLl,3539 (DrL' ,3540 (Drr) ,9a-110 (DrL),111 tDrLt ,112 {DrL) ,113 (DrD, t1{ (DrL) , tr5 tDrL)
tr6 (DrL),117 tDrLt ,118 {DrLt,119 (Drt) .120 (DrLl ,121(Drtt,122 (Drr,},123 (Drr,),12a tDrL),125 (Drt),125 (DrL),12? (DrL) ,la8 {Drtt ,l29tDrL,
t30 (DrL),131 tDrr,t ,132 (Drt).133 (Drt ),131(Dtt), t35 {Drt),2r9 (Drt),834 (ruc},835 (rlrc},836 ttlc,,1r30 ([uct, t131ttauc],1132 (xuc,,15t6 (tuc)
rr8? lxnc), r3E8 {ruc},1389 (inc),1390 (rauc},139r ouc),1392 txuc) ,1393 oruct ,1394 0rucl ,1395 (rrc1,1396 (flucl, 1397 {ruc},13r8 (rlrc),1399 (nrcl
1{00ltluc),l{01{nuc),1a02 ($uc},1403 (nuc},1a0a ( )ct,1a05{rucl,1406lnoct,l{0?tfluct,1{08(r.nc).lrto9(trrcl,1a10(l|ucl,larl(nuc).1t12ouc)
lar3 {NUC) ,1{1{ trUC},1415 ($UCt ,1593 (nUC),159t {n Cl

STOCKT{ATER; Sole Supply: 14.0000 ELUs

Quitehuftpah Allotment
of the Group Total of 81.0000 Div Limit: 12.70356 acft. PIRIOD OF USE: 05/01 TO f0/31

PIACE Oa USE fo! slOcnAtgRINGr'.

Sec 34 T 2tS R 4E SISH

NORTH-I{ESTK
N9{ NE ST{ SE

::X:

NORTH*EASTK
HiT NE SW $E

l'i

SOUTH-9iESTIr
NT* NE S}I SE

i'::*

SOUTII.EASTI{
Nl.T HE ST{ SE

!,:'t

r* * I * * r *t* * * * *t * * ** f,* ** * * * i * t * * * l* * * i * *r i r ** * * * * * * * I f t iE H D D A T Aa*rir*******t********rr**rrri****irt*i****t*+it*********OF



SrATE OF UTAH - DIVISOT{ OF WATER RIG}ITS - DATA PRINT OUT f OT g4-1 131

(WIRNTHG: waLer RighEs rnakes No claims as to the accuracy of this data-) RUN DATE: 06/08,/2010

If;ATER RIGHT I 94-1131 APPLIcSTIoH/clAIl.t No. : cERt. No. :

Page 1

CBTreEA ' 51a7 AFovcd

oflrto€8ttEt*.if.r.

nl'l8. ltSa Soraat ltrvlca
lDR. !2a - 25th lltla.t

ogdra ItT aaa01
I!*T!IB9T! 100t rErtnf,S:

DAlEr, arc.ifi'r".r

LAI{D OW!{ED BY APFITICA}If?
FILEDr lpRtonlrv,
Prote6LEnd, IPROTESTED:
EI(TENSIOH; IELEC/FROOF;
nusH riETTR, IREI{OVATE:

PD BooK: [ 94-1 J []|AP: [r

Type of Rtght: Diligence Claim

COIJ} TY T.N( ID#:
os/ool18?9 | rur asGnu'
INO J IHEASNG ilLD:
I l IELEC/pR00F:

IRECAN REQ:

I lpus nnrnr

|PUB nwoen'
lsE ACTroNi I

I crnr/wuc '
ITYPE; t

lr.rEWSPAPER:
I lnctionoate:
lr*n, nrcr

l

leRoor ouu:
lI*aPS LETTER:

gource of Info: Froposed Determlnation Statu6: Water Usiertg Clain

tactrIlqt oF ||llgt ttct 'r..r..t..

EI,OT{:

COIJtf,fY: $evier

PONII OF DIVERSIOH
( 1)stocksat,ering

SOURCE; tizonbee Springs creek

USIS ot t lEi ilcgt.r...r.. Er.r, -- squlvrtan! Llvealocx Uni! (cor, hosac, clc.) 'fir"t' agu -- lqulwrlcnt Dcir"lic Uhlt ot 1 F&llv

auPllD{8xrlt eafiIP tfo- a25!ao. tatcr tdgbta rPFrrtclast to the lollorltrg uac(ll:
5r-25E5lDrr,) .2?ro prr.) ,2zlr. (Drr.) ,2725 (Drll ,ztzc-tott t , zztz (tl;r., ,27at lDrt t ,2772lDw),2??3 orr.t,3!6r (D!L) ,3352 (Dtr.) , t!5t (1,u.)

3tG{ {DM , !355 (DtL) , r!66lDIt ) ,a307 (DIr.t , a!68lDIr,), a36t (DIr.) ,13?O (Dtr.) ,3!?l (Dtt ), !3?2 (DIt ) ,33?! (DIr.),lrTa (DIL} ,31t5{DIt'),3!?6 (Dfi')

33??(Dr!) ,t3?8 (Drr.) , !3?9 {Dtrr) r !3io {DIU ,33811Dt!) ,l!82 (DM ,!383 (DIt ),!!ga (Dt!,) 
' 
l!85(DIt ) .3385 (l,IL), !38?(DtL) .3!88 (DIL), !189lDlLl

!!90 (trrtr) ,3311(nt!) ,1c, 1orol, aara totoi ,33ta (DrIJ) ,3395 (Drr.) , 1395 (uu.) ,339? orr.) , !3t8lDtt t .!399 {DrL) ' 
aaoo (Drr.) , laol(Drt') , r'02 {DrL}

iioriorol,:aoatotol,3t05(Dtr.),3{06{Drtr),!ao?(Drr.),lao0(Dtrt,!a09{Dtr.l,talo(Dr!}.!a9.(DtIr),:|a95{Dr!).!at5{Dtt),!a9?(Drt),!a98{Drr.)
r.gg ilrr,,) , tsoo {prr.) ,!501(Drr.),380, (Dr!t , !50! lDr!,) , !5oa (DtL) ,r505 (Drr.} , a506 (DrL),390? (Drr.) ,r500 (Dtt ), !5or{DtLl ,!510 (Drt } ' 

!5u (DrL)

!512 (DIr.) , i5lf (Drr.) ,!Sta (DrtJ) ,4515 (Drr.l,3516 {DIt l , !51? Orr.),3518 (DIt ) . !519 {DItr),!520 (DtL) 't5?1(DI!).3522 OIr', ,3523 (Dltr).!5:' (DIL)

rrr:io:t),rrrgtprl),!s2?(DrL),!528(Dr!,|,!529{DrIJ),!530(DrL),35r1(DrL),3!32(Dr!},!!!3(Dtt),35!'l(DrI"),!5!5lDrr.),!t!5{Drt),!9!?lDrr'l
35!! |DI!}, !539 (DIt.).35{o (DIl.} , 9.-uo {DIl.) .l1l (DI!) 

' 
112 (DIt.),113 Frr.' ' 

1r.0,I'.) ,115 (DII,) ,116 (DII,) .11? (DII,) 
' 
l1g (DIl,),119 (DIl,)

UO OIr.). Ur (DM ,12t (Dtt ),lu 3 (Drr.) ,121(DIr., , r25 (DIL) ,125 (DI!) , t2? lDlt l ,lzE(DIL).129 OIrr) ,130 (DIL), M {DIt') ,1!: (Dlt'),1:! IDtr')

iii itrll, r:s ioru ,:rr (Dr!),8!.Iruc),r!s (flnc) ,,35 (nuc, , u3o {r.uc), tM (ruc),1132 (ruc) .1386 (rsct, 1!e7(floc},1308 (tnrc} 
' 
l!89 {ntc)

13ro(ruc) , !!91(rnc) , rrr: (nuc). rrrr t11gc) , r:r iroc) , rrrsuoc), r!t5 (lrw) . r!9? (x(tcl ,1!9s ftruc),1!t9 fiuo.1aoo (t'lucl .la01(tqc' ,la02 (sm)

ta.l orrc),laoa (xncl.r,.os rruct,..o" t"uci,1.0? (iuc), raog (xuc),1a09 (xuc), r{Lo (nttc},latl (rNttc),1a12 ( tcl,1a13 (tlttc) 'rala (rttrc),1.15lxlrc)

159! {||t c),15ta (tsc)

STOCKI{ATER: So}e Supply: UFSVAIUATFjD EIrUs

Quitcht$pah A1lotment
Group ToLal: 819.0O0O PERIOD usE: 05/01 To 10/3r

COHI,'OH DESCRIP{TION :

-- POITIT TO POINf :

directly on streirm from a pninE at s 24s0 ft. E 100 ft. frorn lrt{ corner, sec a4, T21s, R4E' slBt'l.

to a poing at H 1 ft. w 510 ft. frour SE corner, Sec 33, T21'g' R4E, StBItl-

Col'lMENlf r A*nini$tratively uPdated by Slace Engineer'

niv Limlt:

HILDLIFE: 12?0 deer & 115
Acre Feee Contributed

Quicchumpah Allotnent

PERT0D oF usE: 01/01 .w 12/17

* Erc*E===*s=EEdafr a**E==::======

EUgPlEtErTAr. GlogP lro. 51??ar. Latcr ttlEhls riltrrtcDrrt !o lh' lollovtng ut'('):
G3-3!5r (Dr!).3362 (Dr!), !!61(!tt ), !36. tDril. rreiiorr,). rrst 1oIl) ,3!57(Dr!) ,336! (ut&) , !!59 (DrL) , !3?0 (DrL) 

'1371(Dr!) ' 
33?2lDr!)

33?3 (DIL) ,!3?. (Dt!), !!75 (DIIr) , !!?6 (DIIr) ,3377 (DIL) ,!!?g (tI!.) ,!3?t{Dt!} ,l38o (DItr) ,33El@tr.) '33S? 
{DIt ) ' 

!381(DIL) ,33!{ {DIn) '3389 
(D!L)

3!88 (Drr.) , !r8? (DrL) , rtlg {o1r.}, rros @tr.i ,3390(Drr.t ,319r {Drn},!r92lDrr.) , !!t3 (DrE) ,:}!9a (Drt ),3!95 (Drr.} 
' 
!3t5(Drt ) 

' 
!397 (Dt!) .lr98 (DrL)

3!99(Drr.),3.00(DrL).rrotllrr.),rto"rorli,3to!(Drtl,lrtoa(D!!,,!a05{Drt),3a06{Drr.}.340?(Drr.),!ao8(DIL),!a09(DlL)'3'r0(DIL)'!"'(DIL)
srtsiort ) , rrge (o!.) ,ltlr lorl),l.gg orl) .3.9,lDr!.) , !Eoo {Drr.) ,:5or (Drt,) , r5o2 (r,$,},3503 (DrL). !5oa (Drt t,3505 {r,r!),3505 tDrt ),350? (t rL,

elk
by this Right for this Use3 unevaluated



ntr[tt ga-lltl c(Dtimrcd..r (t|rrrDac: r.t.r ttglts !.}!. no clalD! !s to tb accutaq' o! tDls abr.-) r@r DA1lr O€l0al2010 Pag€ 2

r900 (Drr,) , !sOr (DIt ) .t510 (DIIJ) ,3511(DIt,),!512 (DIIJ) ,3513 {DIr.) ,35Ia (DIL) ,3515lDttr).3515 (DIL) . !517 (tIL),3519 (Dt!) r}519 (DtL},3520 (Dtl')

35t1(trM.!522 (DtrJl .!j:! {Drn), !92a (DIr.), !525 (I)fi,},t525 (tlti} , 352 7 (Dt!) ,3528 {Dl:L),3529 (Dll,) ,35!o (Dtl),15!1(DIIJ),!5!2 {r'In) , !533lDl!)
35!r (DM, t!!5 (DtL),3535 (DtL) , !53t (Dtt ) , !538 (DIr,), !539 OIr,),35a0 (Dt!), ta-1tO(DIL),111(DI!) ,112 (DIti) 

' 
113 (Dtl),ll' (Dtt') , t1s (DIl')

115 (Dt!),117 (DI!) .1tS (DIt ) , u9 OIt ) ,120 (DItr) , t2l. (DIti).122 (t ILt . 12! (DIt,),12a (DIr,).125 (DIt ),125 {DItr),1i7 (DI!).12E (DIl} 
' 
129{DIt')

1!O (DIL), rat (Dr!) . t32 (DrL) ,13' (DrL),13a (Dr!) , r35 (Drr.),2la (Drr.), rla onc),!35(rso , !36 (ruc) .1130 (tluc) 
' 
1131(rfitc). u32 (nrc) .1!16 (l!cl

rrsT (rnc) ,1380 (rgc) ,13!9 (||nc) ,1!90ltluc) ,1391(AUC) , r!9' (rrrc) .119! (toc). r!9a (ruc), rtt5 (rgc) ,1196 txttc) ,13t? (tgc) ,1!ta l||uc),1!99 (llltc]

laoo Otuc),!a01([rc) ,lt02 (xtc, , r4!! (xuc, . Loa (roc) , L05 ($vc) ,la06 {ruc},1{o? (rt c},1408 (llltc} ,la09 (xuc) , L10 (Llrc) 
' 
1411(nrc),laU| on c,

la 11 0rgc) , la lt (rnc) , ta15 (rsc) , 159 ! ltoc) , 159{ (ruc)

ST0C:I(WATERT SoIe SuppLy: L4.0000 ELUg

Qui-tchumpah AIlotnent
of the Group rotal of, 81.0000 Div Lirnlt: 12.?0355 acft- PEruOD QF US8: 05/0r TO 10/31

NORTII-WES11(

lTH T{E SI{ SE

$ORTTI.EASTI{
ln{ NE stt sE

sourrr-T{Esfl{ souH*EAsTx
NII NE 51{ SE Nlr r{E Sr{ SE

Sec 33 T 2L5 R {E SIJBI"

6.c !a T218R aE 8ti{i r : :t! '
rfir.r.r.r.'.8 n D o! DAIArfi"t""i"tr



STATE OF UTAH - DIVISION OF WATER RIGFITS - DATA PRINT OUT f OT g4'1 132

(WARI{INS: trtater Rtghtg makes No claims as to t}re accuracy of this daEa.) RIIN DAfEt 06/08/2010 Page I

O TYATER Rxc'r: e{-tt3z APPLICATION/CIAIiI NO. : CERT- NO. r

Clt&EE: r351atlt,ttlovld

ol{t|EllttllP. i. r r..tr '

Xlf,B: IISA Foraat Scrvlca
IDDB, !2a - 25th lltlEct

Ogdlr m 8aa01
lrrEaAr: 10Ot lElqBlE !

"--=."..
m1a8, Erc.*r.*.,.r. "'*'""':

I,ATIU OVTNED BY APPI*ICAI{T?

FrLED: |PRroRrrY:
ProtestEndr JPROTESTEDT
EXTET{SIOT'I: IEI,EC/PROOF :

RUSH LEtrR' IFEI1IOvATE:

PD FOOK: t 94-1 I lt{AP, [*

rype of nlgbt: Dillgence Clain

sTocfiHlrgR: sole supply: UIIEVIJ.UATED ELUg

QuitchwnPah AJlotnenE

COU! TY Tf;'X ID#:
oo/oo/1879 | PUg snGA$:

[T,IO J IHEART'IG HI,D:

t J IELEc/PRooFr
lnpcon nnQ=

I IPUB DArEr

lrua er+uun:

lsE AcrroN: I

I cERT/nuc:
lTrar, t

INEHSpAPER,
I lActlonDate:
ller. rrc'

1

lrnocF Dus'
lnes rcrtrn.

source of Info: ProPosed Determination Status: t{atei User's claim

td|ctrrlq o! rarE lIctrrrrrrifir

FLOW: 0.015 cf,s

COIJIiITY: Sevier

$OIJRCE: NorLh Lizonb€e SPring *?

COI4MON DESCRTPTION:

Forrt ot gPrrls:
{r) a ltoo ft E too ti t!6 n|t cor, scc 3a, t 2lg, t 18. slDll

Dlvcltfulg tlork: sourcc:

gaag o! Ir1'B Rl(n|tr rfirr Erlu -- Equlval.nt t lv€3loct t[it lcor, horlc, clc.) t**'rr aDg _- Eq[iva]'!t Dorcrtlc nnll or 1 F rlLy

glt?PleirNrr! ('trom no- 125680. ttatcr tlgb!. lpDult !rr! lo th' louorltq urc(E):
63-2615{Dr!t,2rlo(Dr!) ,z?rr (Dr!) , z?2 5 (Dri,, , ztzi-lort l ,zto trlr.r., ,271i lDr,,, ,2772lDtr,) ,2t?! (Drr,} 

' 
3361(DrL) ,3!62 (DrLl ,315! {Drl)

3!6a (DtL) ,3!65 (Dtr.) ,tree torr,t , rre, turr,) ,3369 (Dtt ) , !!69{Itrt ) ,33?O (DIt ) .33?1(DIt ), !312lDrt', '3a73lD'r', ,31?' (ttt!' '3315(DM '3!76 
(DIll

iii"ipioi,rl"riorli,!!79(Drr.t,3!80orr.t,ra8l(Drr,),t382(Drr,),!!0!(Dtr,).31i4(Drr.t,!!85{Dtl,),!!16(Drl,),!38?{Drt)'3361(DrL),33!9(DtLl
33ro (DIr.), t!9r lDrr,),llg: {pro) .lrra,ott,) .339a (DIIJ) ,3!99(DIr.) ,!396 (Dltrl ,3!9? IDIIJ), !!t! {DIt } ' 

3399lDlt) 
' 
l{00 (DIt') 

' !'01(DIt') 
' 
!'02 (DM

r{03(Dtr,),raoa(Drr.),rros(rrr,l,t.oerorli,rroziprr.),rrolllrr,),3'09(Dtt'l,3'10(Dr!l'319'(Drt')'!{95(Dtt')'!'96{Dtr'l'!{97(Dlr'}'!'98{DrLt
riii ioili,tsooioui, rsot (pro),sso" (D r,),rsoriorr,i,rsorprr,l,r5o5(Drn),r506{Drr,},350?(Drt),3500(Drt),3509(Dt!),!510(Dtt'},3511(Dtl)
iii" ioiii ,i.rl iproi , rsr. otr.t , t toiii,lsre (Drr.i,lgrr (otr,, ,rr1a rDrr,) , !5re(Dt!) '!!20 {Dlr.) ' 

3521(Drt),3522 (Dr!),3521(Dtt l ,152t lDtt')

!!2s (Drr,),3526 (Drr.) .rszrprr,l, arr" roiii ,:szr iprr.), s53o(orr,) 
' 
353r {Dr!) 

' 
35!2 (Drt ) ,3533 {Drrr) ,353. (Drr) ,3535 (DItr),!536 (DM,35r7 (DlL)

35!8 1ptr.t ,!839 (Dt!1, !540 (DIt ),9a-rro(Dt!),111(Dt!,) ,112 (DtL),113 (Drt ), rl4 (Dtt ) ,115 (Drt ) .11€ (DtL),117(Drt') 
' 
1ll (Dt!l 

' 
!19 (DtLl

izoiotll , irt toru, tr2 (Drr.l , tz! (Drr.),12a (DrL) ,12: (Dr!),1?6 {Dt!) ,12?(Drt} ,124 (Drt ) ,129 (Drr,) ,130{Drt ) ,1!l(DtL) ' 
l!2 (prt') 

' 133 (Drt')

iii io*i,,:, ioroi ,.rs (Dr!.) | 8!. (hrc) , !!5 (xnc) , sl6 (tuc).1130 (nrc) .1r3r 0ruc),11!2 0tuc) ,1366 {ltltc} ' 
1!87 trsc), r!!l (xt)c) 

' 1189 (xuc)

)'3'o(rgc),1391(tl,c),,,"u ('*) ,,.," t-"),13,4 (||joc}.13,5 (rr'c} ,1395 {tluc) ' 
139?(l|uc), l!rr ([oc) ,l!'' (xt'c),1.00 {rgc),1{0tlltlc) ' 

r{02 (l|uc)

rao3.'uc),ra04trlr),tros1||scl,r.o"ttqci,1{o?{Ittc),l'aos(iluct|1'ot{nrc)'uroltgc)'1'11(tsc)'1't2{rsc}'t'l!oltc)'l'ru(tn'c)'l'1!(mc)
159! (rnc) .1594 Gqc)

PERTOD OF USE: 05/01 TO 10/31tinrit :Group Total; 819.0000

1{ILDIIFE: L2?0 deer & 115 elk
Acre Fe€L contributed by this Rlght for thls use: unevaluated

pERroD oF USE: 01/01 TO r2l31

Qultch.npah lllottcnt

gupplal|&|Tllr. GiOtlP No. 617789. r!t!! Rlgltts lDPulleraat to tb' louottlDg ute(El:
ii-ireiioiol ,lrez rotr,) , t35! (Dr!) , !36r (Drit , lleiiorr.l , r:oe torr.) ,3!E? {DtL} , !364 {DrL, '!369 

(Dttr) ,3170 (DrtJ) , r!7r(Drt') ,!3t!orr')
!3?! (Dt!t , !37a (DrrJ) ,3t?5Orr.), !t zG (Drt ) , !3?7 (Dt!', ,!!?E (Dtr,) ,!!?9 ('r!) ,3380 (DIr,), !381(Drt ) ,3!82 {DrL) ' 

!3!3 (Drr') 
' 
3!8' (DtL) '31t5(Dtr')

r3EG (Dr!) ,3!g? (ur,.),r:ae tort t , rr", torri, rrro ilrr.) ,t:9t(orr,), !!tz (Drt ],3!9t (Drt t,339a (Dtt ) ,3195 {Dr!) , !!t6 {DrL),3!97 (Drr'),33'! (Drr'}

3!19 (Drn) ,3{oo (Dr!), rao, (orr.t, rao, toto) ,gro: iorl),lor {orr,) ,!{o! {Dtt ),3406 (Dr!l , aao7{Drl,) ,3toa (Drt ),3{ot (Dr!) ,1.10 (Drr') '!{,' (Drt')

iiii ilili,r.le rotur , r.s" torr,). r.ge orr,i , rrgr iprr.) , r:oo orr,),3501{Drr') ,3!02 (Drt') 
' 
350! (Drt') 

' 
350'r (Dtr') 

' 
!5os (DltJ) 

'3506 
(Dr!) 

'!50t(Drr')
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!loe {DIr.t,35O9 (DtL} ,3510 (DItr) , !511tDtL) 
' 
!512 @Ir.) ,3513 (DIr.) ,151r (DIt,),3515 (DIL',3!15 (DIL) ,3517 (DM 

'351! 
(DIl,} 

'!519 
(Dltt,352o (DlL)

3521(DU.) ,3522 {DIt ) ,35a3 (DIt },35ta (DI!) ,3525 (DIt ) ,3516 (Dt!) ,3527 (Dtl) .3528 (DIt },1529 (DI!) 
' 
1530 {Dl!) ,!!!l (DIl) 

' 
!5!2 (DIt ) '!533 

(DM
35!a (Drt ) ,35!5 (Drr.) ,3536 (DIt ),35!7 Olr) ,353E (Drn),35!9 (DIt ) ,35t0 (DtLt,9a-110 (Dtt ),111(DrL) ,112 (DI&) 

' 
113 (DIl) 

' 
lla (DIl) 

' 
1t5(Dll)

rt6 @rr.) ,11? (Drt,),118 (!M ,11t {DI!},120(DIr,) ,l2l {D!!) ,122 (DItr) 
' 
12:l (Dtl),12a (Dtl,} 

' 
125 (DIL) ,126 (DIIr},12? (m!) ,12t (DIl},12t (DM

130 (Drr.) ,lt1(Dtl,) ,132 (DI!) ,1!3 (DrL),13{ (Dtr.) ,1!5(Dt!},214 (Drr.) , !!r (wc),4r5(iuc),83€ 0lvc), 1l30 (Lsc) 
' 
11]1{xgc) .1132 (Xt C) ' 

1!16 OOC}

1!!? (XnC,, r!88 {|lUC} ,l!!t {ruc} , r,3!o (xnc},1!91(||trc) ,ltt2 (ruc) ,ltgt {nuc},1!tr {luc) .13t5 (tuc) .1395 (ruc} 
' 
13it (t@c) ,1398 (llltc) 

' 
13t9 (tntc)

raoo onc) , r{01(rnrc) ,1402 (ioc) ,1{03 (Ittc),1t0a ( rcr ,1,105 (xlrc) ,1106 {itltc} ,l{o? lauc} ,lloE (roc} . l|09 $ttcl ,laro ( lc},lr11(tgc},1112{nrc)
t{l! (l('c) ,14 |nrc) ,la15 (fltc) ,15t3 (tltc) ,15ta (xgc)

STOCKI{ATER; SoIe Supply: 1"4'0000 Eltls
Quitchunpah Allotnent

of the croup Total of, 81.0000 Div lJtnit: 12.?0356 acft- PERIOD OF USF; 0slo1 TO 10/31

qlac! Ot lrllE lor gtO6rtaRM'*

HORTII-HESTX NORTH-EA.ST1{

HW !{E SfI SE II$I NE SH SE

SOIITT{-WESTX SOUTH-EASTX
NW NE SW SE HW lfE St{ SE

Sec 3.1 T 21S R 4E gIJBl4

r.r.r.t.*.r.r.*B !l ! oF D a t a."hrrrt'rrr"

t . : Xl * * : : : . * . : : * r : ; ' I



$IATE OF UTAH - DIVISION OF WATER RlGtlTS - DATA PRINT OUT f or 94*1 133

{WARNIHS: water Righte makes NO claims as to EIre accuracy of thig data.} nUfq DATE: 06,/08/2010 ltage L

lfATER RfGHT: 94-1133 ApprrcArroN/craru No.: CERT. NO.:

oxiBtaalPi.... r* rr.

HAtitE: USlt Forest Senrice
ADDR: 324 - 25th Street

Ogden qr 84i101
IIfFEREST:100* REFIARKS:

DATEA, ElC.tr.r....

I,AIID OTINED BY }PFLICAIfI? C-OU!{TY TAI{ ID*:
FILED:
FrotesfEnd:
EXTET{SION:
RUSH LETIR:

{EI,EclPRooF: I

lnruovrra:
l IELEC/PR0OF:

lRscon Rrq'

I IFUF DA1ts;

Source of Info;

fNnwsPneER,
I lActionnate:
lr.en, nrc'

l

lpRooF DIJE:

llers rrrren,

FD EOOK: [ 94-1 ] IUAP: [*

Type of Rlght: Dillgenct Clain

{pRroRrTr: 00/00/1s79lrUa aeGau;

lPRorEsrED: [No ] IHEAs$c Hr,D:
IPTJB ENDED:

lsE AL"rro!{: I

I cEnr/wuc,
lrYPr: i

Frcposed Deter$inaEion Status; l{ater User's Claim

Lcllllotr OF i tE tlcnn.rrrrr.r

FLO?I:

COUIfTY: Sevier $HUON DESCRMIION,

POT!{T OF DIVERSIOH .- POI!ilT TO POIITf:
( l)$tockwatering direct,ly on st.ream from a

t,o a point at

SOI'RCE: Lizonbee Springs Creek

point at S 2450 ft. E 800 ft. froEl lfl{ corner. Sec 34, T?1S, R4E, SIJBFI,

S 2450 ft. E 100 tt. from N$t corner, Sec 14, TzLS, R4E. SLBII.

gsas ot trttEt ll,(, -- aquivalfit t ivellock (ttric (coy, !0r€6, atc,) "r.r.ra BD! -- Equlvel.dt rr6!!tlc Ijnlt o! 1 Fadly

SUPFIJEI{EIMAI' GROUP I{O. 517799.

STOCHT{*TBn: 8.fl000 Stoek Unit€ Div Limit: PERIOD OF USE: 05/01 TO 10./31

PrICI qF gga for 5locafltlRltlE...

NORT1I-WESTH

fl!{ N8 51{ SE
t ' : Xr

NOHfi{.EESTN
NT{ NE SW SE

so[IrH-wEsTl
NW }IE SW SE

SOIJTH-ET.STX

M{ HE SW SE

Sec 34 T 21S R 4E SI,Bl,t

.irirr'rrrrrrrralrDo'DAtl...rr...rr.a..r



S'TATE OF UTAH - DIVISOH OF WATER RIGFfTS - DATA PRINT OUT f or 94-1395
(9IIRNING: lfater Rights rnakes No clains as to the accuracy of this data.l RIIN DATE: 06/0S/2010

IfiilIER RIGHT: 9lt-1395 Appr,rcerror.r/cr.Anr !ro. = cERr. No.:

CI{I}IGES: a35I8? ApproYed

Page 1

HAIjE: USA Fcrest SeFrice
IDDR: 32{ - 25th StreeL

Ogden tII 84401.
THTEREST: lOOt REMARKS:

DAIlll, EDC,'r.r..rr'

IJAITD O}IIIED BY APPLIC$TT? COTJNTT TAX ID#;
FII,ED:
ProtestEnd:
EXTET{SION:
RUSH LHTfR:

l*mnsrur' [No

IELSC/PROOF: I

lR-gNovArE:

I IHEA,RNG Hr.,p;

I IELEC/pROOF:
lREclD$ REe:

] IPUB DATE:

source of Info:

lrnwsrerrn:
I tActionDate:

;I,AP, ETC:

J

lnnoor nur,
lu{ps LE?TER:

PD EOOK; [ 94-1 I lnnr' [r

Type of RighL: Dlligence Claim

IPRI0RI?Y' 00/00/1879lFUB BEGAT{' leua emno,
lsE Acrrolt, t

lcmr/wuc:
lTypE ! t

Proposed Dclefininabion Status: Water User'B Claim

t calltd ot taI,ER Rtqt[..r'ifi..

FISI{: 0.015 cfs

COUHff; Sevier COltt*lON DES CRIPTION r

POIIIT OF SPRIHG:

{1} S 1300 ft W 1500 ft fron NE cor, Sec 34,
DiverEing l{orks:

SOURSE r upper l{ud Springa

T 21S, R 48, SLBI{
Source r

usag o9 ta ttf, RrotTtr..rr. !l.'q -- aqulwalert l,:lvestock lrlrlt (cou, hori!, .!c.l ..'r*h. El'tt -- tqdval.nt D@atic blE or I trDtly

suPDlarl4tanl. Glo!? lo, 429880. n rcr tlghr, 4fpurlctrarr ro rhc louoeinE ur!(!):
6l-26S5 (DrU ,2?10 (Drr.),e?U (Drr,) .2?25 (Drt' ,2725(DtLt ,27a2lDXt l ,271t lDtLl ,2172(Dt!) ,2??! (Drr.) , r!6r Ort ) ,3!52 (Dr!) ,3i6t (Drl,)
336a (Drr,) ,3!55(Drr,) , t366 (Drr.) ,336?Ort ),3369 (Drt ),3!59 (Drr.),3!70 (Drrr) , t3?l (Dr!),3!?2 (Drt) ,33t3 (Drr.) , r!?a (Drr.),3r?5 (Drr.) ,33t6lDrr,)
337r(Dt!) ,3a?t (Drr.) , !t?, (Dr!) ,3!ro (Drr.,,138r (DrLl .33a2 (DrL),!r83 (Drr,t ,3! ar (Drt ), !385 (Drr,) , r!s6 (DM . !!3r (Dr!}, !380 (DrD) i !399 (Drrr)
!a90(DM,!t91{Drt),!!r2{Drt),13t3(Drr.},!39a(DrL,,!!95(Dtr.),3!t6(DIr',3!97(DIIr},3!9tOM,!t99(DItl,!i00(Drr.},!r01(Drr.),!.02(DIr)
Srot (Drr,) ,taoa @rr.) ,3a05 (Dr!) , !{05 (DrL) , r{o7 (DrLl , !aos (Dr!) ,3{0, (Dr!) ,3a10 (Dr!) , rr orr.) , rtr5 (ott i, !a96 (Dr!) , ta9? (Dtr.}, r.9E (Drr.)
3.99 (Dr!),3500 (Drr.) ,3501(Drr.). !502 (DtL),3503lDrrr) ,l5Oa (DrLl t!505 (Dtr.) ,3506 (Drr.',3507 (Drtt,3508 (Dr!), !509 (Drtrt , tsr0 (Dtri) . 3 511 (DIL)
Itll (DrL),!5r! lDr!) , !51a (Dt!),3t15 (Drrr),3515 (Dr!l ,351r (Drr,) ,35r,0 (Dr!) ,!519 (DrL) ,3520 (DrL), r521(Dr!,t , as22 (Dr!) ,3!23 (Dt!), !!2a (Drt )
t525(Dr!' .r526 (Drr.) ,3s27(Drrr), !520 (Drr,),352t lDrrr), !5!0 (DILI .!531(DIIr) ,19!2 (nrrrl ,35!! (Dr!l ,35!a (D1r.l ,3535 (Dr!l,3535 {Drr.},l5!? (Drt )
t5!8 (Dtr.),35!9{Drr.) , !sro (DIL} , 9a-1r0 (Drr,}, ru (Dr!) ,lu (Drr,l .l13 (DrrJ}.lla lDrr.) , r15 (DIr., ,115 (DIIJ},l1? IDIIr} , tll (DM ,ltr(Drr.}
120(Drr,,,121(D!l),122(DtLl.123{DtD,12a(Dr!),12!(DtL).125(Dtt),127(Dt!},r2!(DrL},12'(Drr,),1!O(Dr:rJ),131(Dr&),rtz(Dr!},1!!(D.}
13a (Drr.,,1!5 (DrU,21r (Drr.),83{ (lrUC},835 (rUC),036 (rUC),lr!0 (rsc},1lt1i rC) ,1112 (Il,C} , r.!05 ({UCl,13!?{rOC),ltt8 (flVC),13r' ({UC)
r390 (ruc), t!91(rn c),1392 (ruc) , 1393 ooc,,l!9a (rn c) .13t5 (lfltc) ,13t6 (r{oc),13r? (xuc) ,1!ra (nrc) ,1399 (rgc) , u0o(ruc), l|01(xgc, ,1a02 (nuc)
ra03 (ruc) ,la0a (xuc),1a05 {auc) ,la05 (rnc) .la07 (rrrc},la06 (nncl ,la09 (roc) ,raro (Luc) ,la1l ({ucl ,lrt 2 (Toc) ,lar! (ruc),1{1a (xscl ,1a15 ($gc)
159t (XUC) , r59{ (XUC)

STOCXTSAIUR: $ole Supply: UHE'VA'.UATE'D ELUS

Qultchuflpah Al lotErent
Group Tofal: 819.0000 Dlv Limit.: FERIOD OF IISF: 05/01 TO 10/31

SIIT&I+IFE: l-2?0 drer & 11.5 elk
Acre Feet Contributed by thie Right for this Use; tJnevaluated

FFRIOD OF USE: 01./01. TO L2l31

Quitchumpah Al lotiirenx

SuPPttllgmrt ceouP to. 6t77at, trrt.! RlgLt3 rlgFt.r.nt to tb. foUovrry urc(E) t
5!-3351{DIIJ), !362 (DIt }, !!5! (Drr.}, t!5a (Drl), tr65(Drt },3t65 (Drr'},135? 0r 'l,3369 (Drr}, !!69 (Drr'),1370(Dr!),3!71(Dtr.},3!72 (DM
3!7! (Dtr.), !!7. (Dr!) ,3!r5(Drr.),!375 (Drr.) , 13??{Drr.) t 3378 (DrIi} ,!!79 (DIr.) .33E0 (DIIJ) ,33t1(DM , !tt2 (DIL} , r383 (DrL),33a4lDr!} , !385 (Drr.)
!3i6 (Drr,),!!E7 (Dt!),3!ra (Drr.) ,3!99 (Dr!),3r90 (Dr!) ,3!9r (Drr.) , !392 (Drr,) ,4393 (Dr!t , !3ta (Drr,) , !!95 (Drr,' .3396 (Drlrl , !397 (Dt!l , t39t (Dr!)
13r9 (Drt ),3{00 (Drt),3t01(Drl) ,3a02 (Dt!, ,3a01(Dr!) , !a0r lDrt, ,3a05{D:r,} , !.06 (Dr!} ,!a0r(Drr,) , !a08 (Du.) ,3a09 (Dr!},3{10 (Dr!) ,3at4 (Dr!)
!.t5 (Drr.),!.96 (Dtr.) , !{t7(Drt,) , ra9a (Drr,) ,3{99 (Drl,).3500 (Drt }, r501{Drt l ,3503 (DrLr,1503 (Dt!}, 150a (Drt, , rs05 (Drr.),3506 (Dtt ) ,35o? (Drrr}
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35OE (DIt ) ,350r lDrr.) ,3510 {DM,3911(Dt!) , t3t2 (DI!) ,351! (Drr.) , !514 (DIl) ,3515 (DI!) ,3516 (DI!},351? {Dl!},!518(DIl' ,1519 (tELl .!520 {Dtr,)
35:1(DIt ) ,3522 {DI!,l ,3523 (DIIJ},l52a [rltr],3525 (DILI ,3526 {DI!, , !52? (DM 

' 
3528 {DIl,) ,3529 {DIt },35!0 {DIL),3531(Dr!l 

' 
1532 (DIL|,35!3 (DM

l53a (DI!, ,35!5 {Dr!, ,3535lDIt ) , t53 7 OIr,, , !t3l (DID) ,353, (Dtt ),35a0 {Dtl),9a'll0 (DIt l .111(DlDl ,112 (Dt!),113 {DIL, 
' 
lla (DI!) 

' 
115 0trr.)

Ll5 (Dr!l ,1I? {DID) ,118lDtt ) ,119 {DIt 
' 

,12O (DM ,l2l {DIt ) ,l2Z (DILI ,12! {Dt!' , Xrr OM , 115 (t}rr.) , 126 lDrL) , t2? (DIl) , r2l (DIL},I29 @rrJ)
Ito(DIIJ),1!l(Drr.t,132(DIt),l33lDll't'1r{(Dt!}'135{DIt)'Zlt{Dr!t.8ra(rruc)'8!5{lrltc)'035{xgc)'u30(ruc,'1l!l(tgc)'u3l$oc)'1315(lrltc,
13E?(||t C),13rs {fitc},1!!9 {inc) ,1!90lruc) ,1391(l|E) ,l39r (n C) ,1!93 (l.,C).139{ (XttC) , rrts (nI'C) ,13t6 (rn C) ,1!97 (||t'C) ,ll98 (llttc) ,1499 {lrllrcl
1ao0 (wc, ,laol {l|ltcl ,laoz {mrc, , r{03 l{uc) . L0a { rc),taoS(xuc),r.ao5{tlltc},l,ao?( rcl ,1408 {lluc) ,1a0, {roc) ,1a10 (nrc) ,l.l1lxDc) ,1a12 (nrc,
1.13 {|lOC) , r.ld {nrc) ,1a15 (l{UCl , t5la (XUC) ,159a (rllrc)

STCCKI{ITER: Sole Supqrly: 14-0000 ELUE

Quitchumpah ALLotment
of tlre croup Total of 81.0000 DLv Linitr 1.2.?03s6 acft. PERTOD OF usE: 05/s1 To 1.0/3r

glrc qr usa for srooorarlirsr..

Sec 34 T 21.S R 4E SLAH

HORTfi*I{EST/
HI.l l{E SW SE

t-)a

NORTI{-FESTX
HH NE SH SE

sourH-r{Esrx
HT{ NE SW SE

souri{-EAsTlH
NFf $E SW SE

X:

St.orage from 01/0t
Height of, Dam:
Area rnundated:

Sec 3.{ T 2lS R 4E

Small Dan Required?: llo

to 12,/31, inclusive. in
}IORTII*TTESTX

NW tfE S9l SE

Upper l-lud Spring8
NONT'H-E.ASTX

Tiff HE SI{ SE
*rx:::

ReFervoir with a naximun capaeity of, 0.200 acre-feet. located in:
sotttH-wEsTx souTH-EAsTl{
NW I{E SW SE NVI NE SW SE

*tit***t*t***r*r*{rtr****t*t**r**t*rrr*ltltl*i*l*l*r*rrE N D OF D A T At***t*tt****tit+*til*lt***t**lit**t*t*t***l***l***.lll*t



APPENDIX 7.24

Investigation of Surface and Groundwater Systems in the West
Lease Modifications Area, Sevier County, Utah: Probable

Hydrologic Consequences of Coal Mining in the West Lease
Modifications and Recommendations for Surface and Groundwater

Monitoring
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1.0 Introduction

The Canyon Fuel Company, LLC (CFC) Sufco Mine is located approximately 30 miles east

of Salina, Utah in the Wasatch Plateau coal mining district (Figure 1). The mine has been in

operation since 1941' It is proposed that the existing underground Sufco Mine workings be

extended into coal reserves located immediately west of and contiguous with the current

Sufco Mine permit area (Figure 2). The new proposed mining area is referred to herein as

the West Lease Modification Area (West Lease). No surface disturbances are currently

proposed within the West Lease area. Current plans call for the West Lease coal reserves to

be accessed through new mine portals that are currently being constructed near or within the

existing Sufco Mine surface facilities. The mine portals are located within the existing

permitted area.
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Including this introduction, this report contains the following sections:

l. Introduction

2. Methods of Investigation

3. Physiographic Setting

4. Climate

5. Geology

6. Presentation of Data

7. Groundwater and Surface-Water Solute Compositions

8. Groundwater Isotopic Compositions

9. Description of Groundwater Systems

10. Description of Surface-water Systems

I t . Determination of Probable Hydrologic Consequences of Coal Mining

12. Recommended Monitoring Plan

13. References Cited

2.0 Methods of Investigation

The hydrology and hydrogeology of the West Lease and surrounding areas have been

evaluated based on an analysis of: 1) solute and isotopic compositions of groundwaters, 2)

surface-water and groundwater discharge data, 3) potentiometric data, and 4) geologic

information. Specific methods of investigation are described below.
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Maps and reports

Existing published and unpublished hydrologic, hydrogeologic, and geologic maps were

obtained and reviewed. Several investigations of the hydrogeology and hydrology of the

Sufco Mine permit and adjacent areas have been completed prior to this investigation. The

USGS, in cooperation with the BLM (Thiros and Cordy, l99l), described the hydrology and

potential effects of mining in the Quitchupah and Pines coal mining Tracts. Mayo and

Associates ( 1997) described surface water and groundwater systems and mining-related

hydrologic impacts in the adjacent existing SUFCO Mine permit area. Petersen Hydrologic

(2009) characterized groundwater and surface-water systems and evaluated the effects of

subsidence of Castlegate Sandstone springs and streams in the East Fork of Box Canyon

Creek drainage.

Collection of water quality andflow data

An inventory of springs, seeps, and streams in the West Lease and surrounding area was

performed as part of this investigation, Additionally, maps and reports from previous spring

and seep surveys in the area were obtained and reviewed. As part of this investigation,

baseline monitoring of selected springs, streams, and wells in the West Lease and

surrounding area was performed. Some baseline monitoring sites used in developing this

Probable Hydrologic Consequences report (PHC), including streams, springs, and monitoring

wells have also been monitored previously as part of the Sufco Mine's ongoing water

monitoring activities. Additional pertinent hydrologic datawere compiled from USGS

Water-Resources Investigations Report 90-4084 (Thiros and Cordy, 1991) and utilized in this

investigation.
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Collection and analysis of isotopic datu

As part of this and previous investigations, samples for stable and unstable isotopic analysis

have been collected and analyzed. Samples were collected from surface locations (springs

and streams) and from underground in-mine locations within the Sufco Mine. Samples for

radiocarbon ltac; were analyzed using conventional or Accelerator Mass Spectrometry

(AMS) analytical techniques by Geochron Laboratories of Cambridge, Massachusetts. Other

radiocarbon determinations were performed by the Brigham Young University Laboratory of

Isotope Geochemistry of Provo, Utah. Tritium analyses were performed by Geochron

Laboratories, the University of Miami Tritium Laboratory of Miami, Florida, and by the

Brigham Young University Laboratory of Isotope Geochemistry. Stable isotopic carbon-13,

deuterium, and oxygen- 18 analyses were performed by Geochron Laboratories, Mountain

Mass Spectrometry of Evergreen, Colorado, and the BYU Laboratory of Isotope

Geochemistry.

Groundwater mean residence times were determined using methods described by Pearson

and Hanshaw (1970), Fontes (1980), and Mookes (1980).

Climate Dsta

Precipitation data was obtained from the Salin a 24 E NOAA Weather Station, which is

located at the Sufco Mine surface facilities location. Continuous precipitation data from this

station are available from 1984 to the present. Palmer Hydrologic Drought Index (PHDI)
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data are compiled monthly by the National Climatic Data Center (NCDC) and are available

on-line. These climatic data were obtained, compiled and analyzed graphically and

statistically as part of this investigation.

Dats compilation

The hydrologic data used in this study were obtained primarily from the Division of Oil, Gas

and Mining's on-line coal water quality database located at

. Hydrologic data, including discharge, water level,

and water quality data, are routinely submitted to the database by mining operators and are

freely accessible on-line. Hydrologic data from the Division's database together with data

from other sources was compiled into a coherent electronic database for analysis in this

investigation.

Data analysis

Geochemical, isotopic, discharge rate, potentiometric, and other data were analyzedby

graphical and statistical methods. Solute compositions were graphically analyzed using Stiff

( 195 1) diagrams.

3.0 PhysiographicSetting

The West Lease area is situated in the Wasatch Plateau physiographic province of central

Utah. The West Lease area consists primarily of an upland plateau that is truncated on the

south and southeast by the steep erosional escarpments of Convulsion and East Spring

Canyons (Figure 2). To the west, the region is bounded by the Acord Lakes structural valley.
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The land surface in the West Lease area slopes generally to the south and southeast from the

higher elevation regions in the northern portion of the West Lease that includes Duncan

Mountain. In the extreme northwest portion of the lease area, the land surface slopes toward

the South Fork of Quitchupah Creek to the north. The upland plateau is dissected by a series

of broad erosional valleys that include Duncan Draw, Mud Spring Hollow, and Broad

Hollow/Pin Hollow. The upland plateau area rolls gently and is vegetated primarily with

sagebrush, grasslands, and isolated stands of Ponderosa Pines and aspen. The mountainous

regions are typically vegetated with aspen and conifer forests interspersed with bushes,

sagebrush, and grasslands. Vegetation on the sheer rock cliff faces in the deep canyons is

sparse.

Surface topographic relief in the a^rea exceeds 1,800 feet, ranging from an elevation of 9,251

feet at the summit of Duncan Mountain in the northeast portion of the West Lease area to

approximately 7 ,400 feet in Convulsion Canyon in the southeast corner of the lease area.

Coal was first mined at the Sufco Mine site during 1941 using traditional room and pillar

mining techniques. Second mining (pillar extraction) techniques were first used rn L976.

Longwall mining techniques were first used at the mine in October 1985.

4.0 Climate

Precipitation in the vicinity of the Sufco Mine area is dependent on elevation. Annual

precipitation in the vicinity ranges from 12 inches in the lower elevations to more than 20

inches in the higher elevations. Localized thunderstorms occur from July through November
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and contribute abouthalf of the total annual precipitation (Thiros and Cordy, 1991). Mean

monthly temperatures measured at the Emery 15 SW weather station, located about seven

miles southeast of the study area, are below freezing fromNovember to March. Snow depths

measuredbetween 1945 and 1985 at the Blacks Forks snow course, located about six miles

northwest of the study area at an elevation of 9,200 feet, averaged 44 inches, with a water

content of I4.4 inches (Whaley and Lytton, 1979).

Annual precipitation data from the NOAA Salina 248 weather station, which is located at the

Sufco Mine surface facilities location less than a mile from the West Lease area, are plotted

in Figure 3. Continuous precipitation data from this station are available for the period from

1984 through June 2010. It is apparent that the region experienced above normal

precipitation during the mid 1980s, followed by a period of near normal precipitation

between 1989 and 1995, with some years above and some years below average. The period

of 1996 to 1999 was characterized by three consecutive years of substantially greater than

normal precipitation. Beginning in the 1999-2000 water year, the region transitioned to a

period of prolonged lower than normal precipitation that has lasted until the present, with the

exception of a single substantially wetter than normal year during 2004-2005. It is

noteworthy that of the past 10 water years, 9 of the 10 have been drier than normal.

Climatic conditions in the south-central portion of Utah have varied substantially during the

period of baseline monitoring in the West Lease area. This is illustrated in a plot of the

Palmer Hydrologic Drought Index (PHDI) for Utah Region 4 (Figure 4). The PHDI is a

monthly value generated by the National Climatic Data Center using a variety of hydrologic
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parameters that indicates the severity of wet and dry spells. The PHDI is calculated from

several hydrologic parameters including precipitation, temperature, evapotranspiration, soil

water recharge, soil water loss, and runoff. Consequently, it is a useful tool for evaluating

the relationship between climate and groundwater and surface water discharge data. It is

apparent in Figure 4 that beginning in the early 1980s the region began a transition from a

period of drought to aperiod of extreme wetness thatpeaked during 1983 and 1984.

Subsequent to this period of extreme wetness, the region began an essentially continuous

period of drying, peaking with aperiod of extreme drought in 1990. This period of drought

persisted though 1992, when the region transitioned to a period characterized by alternating

wet and dry spells that persisted through the end of 1996. Beginning in early 1997,the

region transitioned into a three-year period of moderate to extreme wetness. Beginning in

2000, the region transitioned into a period of dryness that persisted approximately 4 years,

followed by a brief period of extreme wetness that peaked during the spring of 2005. During

2006 the region transitioned into a period characterized primarily by mild to moderate

drought that persists to the current time.

5.0 Geology

Four Cretaceous- to Tertiary-age bedrock formations crop out in the West Lease area(Figure

5). These include, in descending order, the North Horn Formation, Price il.iner Formation,

Castlegate Sandstone, and the Blackhawk Formation. Lying beneath these formations in the

West Lease area and cropping out in Convulsion Canyon immediately east of the southern

portion of the area are the Star Point Sandstone, and the Masuk Member of the Mancos
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Shale. These geologic formations are shown on a geologic map in Figure 5. Each of these

formations, and their water bearing and transmitting potential, is described briefly below.

North Horn Formation

The North Horn Formation consists of variegated (mainly shades of red) shales with minor

sandstone, conglomerate, and freshwater limestone (Doelling, 1972). It is estimated to be

about 1,490 feet thick in the study area, although no drilling in the area has penetrated both

the upper and lower contacts of the formation. The lower contact of the formation is

transitional with the underlying Price River Formation. The formation is vulnerable to mass

movement, slope failures, and landslides (USFS, 2005). The North Horn Formation is

present at the surface on Duncan Mountain in the northern portion of the West Lease atea

(Figure 5).

Because of the pervasiveness of low-permeability shale horizons in the North Horn

Formation, vertical migration of groundwater through the formation is limited.

Consequently, groundwater flow in the North Horn Formation occurs primarily though

fractured or shallow weathered zones, or locally through sandstone paleochannels. For these

reasons, groundwater recharge through the North Horn Formation to the underlying Price

River Formation is likely not appreciable.

Price River Formstion

The Price River Formation forms low-lying hills on the plateau in the West Lease and

surroundrngarcas (Figure 5). The formation is reported to be approximately 550 feet thick in
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the existing Sufco permit atea. The Price River Formation consists of gray to white gritty

sandstone interbedded with shale and conglomerate deposited in a fluvial environment. The

Price RiverFormation typically forms ledges and slopes due to the interbedding of resistant

sandstones with less resistant shales and claystones.

While individual fluvial sandstones in the Price River Formation are capable of transmitting

water, water is typically not transmiffed over great vertical or horizontal distances in the

formation. This is because of the lenticular geometry of the sandstone units and the

interbedded low-penneability shales and claystone layers present in the formation.

Mayo and Associates (1997) noted that boreholes penetrating the Price River Formation in

the Sufco Mine lease area have not encountered water in this unit. Mayo and Associates

attributed the general lack of groundwater recharge in the Price River Formation to the

combined factors of low precipitation, evapotranspiration of soil-zone moisture, and the

presence of near-surface clayey horizons. The presence of the Price River Formation at the

land surface over much of the West Lease, which greatly limits the potential for groundwater

recharge to underlying strata, is likely largely responsible for the lack of significant

groundwater resources in the West Lease area.

Castlegate Sandstone

The Castlegate Sandstone is a cliff-forming unit that comprises the rim rocks of the deeply

incised canyons in the study area. The sandstone is directly exposed or covered by only a

thin soil veneer on the plateau along the rims of the canyons. The Castlegate Sandstone is
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disconformably overlain by the Price River Formation, which forms low lying hills overlying

the Castlegate Sandstone in much of the study area. The Castlegate Sandstone, which is

about 200 feetthick in the study and adjacent area, is predominately massively-bedded,

coarse-grained sandstone with some interbeds of shale, siltstone, and conglomerate.

Pervasive silica and carbonate cement makes the formation well indurated and brittle. The

Castlegate Sandstone was formed in a braided fluvial depositional system.

Although some of the sandstone rocks in the Castlegate are sufficiently permeable to transmit

appreciable groundwater, groundwater flow through the pore spaces in the formation is

limited. This is due primarily to the presence of mudstone drapes and bounding layers that

are interbedded with the sandstone units in the formation. Near cliff exposures and in stream

bottoms, the Castlegate Sandstone becomes friable due to the dissolution of the carbonate

cement and is more capable of supporting shallow, active groundwater systems. Accordingly,

groundwater flow in the Castlegate Sandstone in the study area often occurs thorough

fracture and joint systems. Near-vertical jointing in the Castlegate Sandstone is pervasive

and readily observable where the formation is exposed at the surface. Groundwater flow also

occurs locally along bedding plains where permeable strata are sometimes underlain by the

thin clay or shale perching layers that exist locally in the formation. The direction of

bedding plain groundwater flow in the area is controlled by the local dip of the stratigraphic

bedding horizons (which is generally toward the north-northwest). Because of the

discontinuous nature of the shale layers, and the fact that permeable sandstone strata are not

continuous over significant distances, long, regional-type flow systems generally do not

develop in the Castlegate Sandstone. Rather, Castlegate Sandstone groundwater systems,
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where they exist, are typically local in nature with small to moderate quantities of

groundwater discharged.

Where the Price River Formation, which generally does not support vertical migration of

fluids, is present above the Castlegate Sandstone, the potential for recharge to the Castlegate

Sandstone is minimal. Consequently, recharge to the Castlegate Sandstone commonly occurs

where the formation is directly exposed at the surface, of where it is covered only by a thin

covering of sandy sediments. In the West Lease area, the Castlegate Sandstone is exposed

along the rims of the deeply incised canyons (which include East Spring Hollow, Broad

Hollow, and Convulsion Canyon). The Castlegate Sandstone is underlain by the Blackhawk

Formation, which acts as a basal confininglayer,preventing appreciable vertical migration of

groundwater from the unit into deeper strata. Consequently, it is common regionally for

springs to originate near the base of the Castlegate Sandstone (Thiros and Cordy, 1991), or

occasionally where thin shaley perching interbeds within the Castlegate Sandstone intersect

the land surface.

Blackhawk Formation

The Blackhawk Formation in the study area consists of lenticular, discontinuous beds of

sandstone, siltstone, mudstone, shale, and coal. The coal to be mined in the West Lease area

is present in the Upper Hiawatha Coal seam in the lower portion of the Blackhawk

Formation. The Upper Hiawatha Coal seam is underlain in the region by a sequence of

shaley lagoonal deposits, ranging in thickness from 2 to 29 feet, which include the Lower

Hiawatha Coal Seam (Mayo and Associates, 1997). In the study area, the upper 500 feet of
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the formation generally has massive, fine- to medium-grained, cliff-forming sandstone units

(Thiros and Cordy, l99l). The number and thicknesses of sandstone units decreases toward

the base of the unit. The lower 300 feet of the formation contains thinly-bedded sandstone

and shale. The thickness of the Blackhawk Formation in the study and adjacent area is about

800 feet.

Because of the presence of interbedded low-permeability units in the Blackhawk Formation

and the vertical and lateral discontinuity of sandstone horizons, the potential for vertical and

horizontal movement of groundwater is limited. For this reason, groundwater flow in the

formation occurs primarily through sandstone paleochannels, or occasionally through faults

and fractures, while migration of groundwater across lithologies (either vertically or

horizontally) is minimal. The direction of groundwater flow within permeable sandstone

channels is largely constrained by the geometry of the sinuous channel structures and also by

the structural dip of the strata. Because of the lenticular nature of the permeable strata in the

Blackhawk Formation (both at a micro and macro scale), and the fact that individual

sandstone channels often interpenetrate and are truncated, regional type groundwater flow

regimes typically do not form.

The Blackhawk Formation is known to contain swelling clays that tend to naturally heal

mining-induced fractures in the formation. Well drilling reports and laboratory analysis of

samples indicate that the claystone layers in the Blackhawk Formation contain swelling clays

which plastically deform when fractured (Mayo and Associates, L997). Chempet Research
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Corporation (1989) found that Blackhawk Formation claystone layers contain up to 58%

montmorillonite.

Star Point Sandstone

The upper Star Point Sandstone consists of three massive sandstone layers, the uppermost of

which intertongues with the Blackhawk Formation (Thiros and Cordy, 1991). The Star Point

Sandstone is a tan to gray, fine- to medium- grained, friable, usually well-sorted sandstone

containing minor thin interbeds of siltstone or claystone. The lower Star Point Sandstone is

an upward prograding sequence that intertongues with the underlying Masuk Member of the

Mancos Shale. The thickness of the Star Point Sandstone is about 200 feet in the study and

surrounding area.

Groundwater flow in the Star Point Sandstone in the study atea and regionally occurs

primarily through joints, fracfures, and faults. Appreciable groundwater flow through

unfractured Star Point Sandstone bedrock is generally not observed (Bills, 2000).

Mancos Shale, Musuk Member

The Masuk Member of the Mancos Shale is 500 to 600 feet thick in the Muddy Creek

Canyon area. The Masuk Member is exposed beneath the Star Point Sandstone cliffs in

Convulsion Canyon west of the West Lease area (Figure 5). The Masuk Member consists of

blue-gray fissile claystone or silty claystone which weathers light blue-gray to light tan. The

unit contains thin calcareous sandy or silty interbeds that increase in frequency toward the
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top of the unit. It forms steep, barren, easily eroded slopes with occasional ledges of more

resistant fine-grained sandstone, siltstone, or sandy claystone.

Because the unit is composed primanly of fine-grained marine sedimentary deposits

(claystones and shales), the Mancos Shale has poor water-transmitting properties.

Stracture

Major faulting has not been identified in the West Lease area. However, small displacement

faults (apparent vertical displacement of about three feet or less) and some of greater

displacement have been encountered in the SUFCO mine. A fault with approximately 16

feet of vertical displacement was noted in the underground mine workings near Duncan

Draw (Personal communication, Chris Kravits, in Thiros and Cordy, 1991). These faults

most commonly strike approximately N10'to 15oW and are inclined nearly vertical. Joints

are both parallel and normal to the fault trend. Both minor faults and joints likely exist in the

West Lease area (Personal communication, Mark Bunnell, 2010). Joints in the Castlegate

Sandstone are common. The surface traces of these joints are up to approximately 1,000 feet

in length and are spaced about 16 to 33 feet apart. The primary fracture orientation in the

Sufco Mine area is approximately N 26'W, with a secondary set of fractures oriented about

N 65" E also being measured (Thiros and Cordy, 1991).

An interesting geomorphic feature has been observed in the Mud Spring Hollow area near

the eastern boundary of the West Lease area (Figure 5). A conspicuous north-northwest

trending linear depression is present along the trend of the Mud Springs Fault Graben (See
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photographs section). The land surface within the graben, which is bounded by faults on

both sides of the structure, slopes toward its center. The structure is developed on Price

River Formation sediments which are present at the surface. The Price River Formation in

this location is shallowly underlain by the Castlegate Sandstone (Figure 5). The Mud

Springs Fault Graben creates a series of small closed drainage features that are isolated

within the larger surrounding surface-water drainage pattern. In some locations within the

graben, it is apparent that precipitation and snowmelt waters have been intercepted and

drained into the graben via open channel flow. It should be noted that based on the geologic,

geomorphologic, and vegetative conditions observed at the graben site, it does not appear

that the closed drainage features associated with the graben are of recent origin. The fact that

the fault graben and associated closed drainage features in this area have not been

undermined by the Sufco Mine workings clearly indicates that the graben feature is not

associated with mining-related subsidence.

In the Acord Lakes area, approximately 1 mile west of the West Lease area, an

approximately north-south trending normal fault has been mapped along the eastern edge of

the valley that has created a closed basin with at least 200 feet of vertical offset (Thiros and

Cordy, 1991). This structural feature is likely responsible for the impoundment of water that

creates Acord Lakes.

Rock units in the study area strike roughly 40oE and dip 1 to 2" (about 250 feet per mile) to

the northwest. Local dips of the coal seam may range up to l0 degrees in areas where

underlying paleochanne ls caus ed si gni ficant differential compaction.
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6.0 Presentation of Data

Baseline hydrologic monitoring location details are listed on Table 1. Monitoring locations

are shown on Figure 2. Discharge and water-quality data for springs and streams in the study

area are presented in Table 2. Potentiometric data for wells in and around the West Lease

area are presented in Table 3. Precipitation data from the Sufco Weather Station (1984-

2010) are tabulated in Table 4. Stable and unstable isotopic compositions of springs,

streams, and in-mine locations are presented in Table 5. Stiff (1951) diagrams depicting the

average solute compositions of streams and springs are presented in Figwe 6. Discharge

hydrographs for springs and steams in the study area are plotted in Figure 7. Water level

hydrographs for wells in the study area are presented in Figure L A map showing the

principle surface-water drainages in the West Lease area is included as Figure 9-

7.0 Groundwater and surface-water solute compositions

Stiff diagrams depicting the solute chemical composition of groundwaters and surface waters

in the West Lease area are shown on Figure 6. Stiff diagrams are a useful analytical tool that

allows the graphical representation of groundwater and surface-water solute compositions.

The shape of the Stiff diagram is a reflection of the geochemical type of the water, while the

size of the diagram is related to the total dissolved solids concentration of the water.
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Groundwaters discharging from springs and flowing in streams adjacent to the West Lease in

commonly acquire their solute compositions through a series of well-documented chemical

reactions. These are briefly summanzed below.

Carbon dioxide gas is produced naturally in the soil at concentrations greatly exceeding

atmospheric concentrations by root-zone respiration and also by the decay of organic matter.

Recharge water (rain and snow melt), upon entering the soil mantle, reacts with COz to

produce carbonic acid according to:

COz + HzO : HzCO3 (carbonic acid) (Equation 1)

The produced carbonic acid subsequently dissociates into hydrogen ions (acid) and

bicarbonate according to:

HzCO: : H- + HCOI- (Equation 2)

The H- produced from Equation 2 reacts with carbonate minerals pervasive in the rocks of

the Wasatch Plateau coal field, yielding calcium and magnesium ions and additional

bicarbonate ions to the water according to:

and
CaCOs (calcite) + H* : Cf* + HCOg- (Equation 3)

CaMg(CO:)z (dolomite) + zIH* : C** + Mgt* + 2 HCO:- (Equation 4)

Because of the limited solubility of calcite and dolomite in the absence of an additional

source of CO2, waters acquiring their solute compositions through the geochemical
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evolutionary pathway described in Equations I through 4 typically have relatively low TDS

concentrations.

Groundwaters from formations containing soluble evaporite minerals often acquire a

different solute geochemical type, and dissolved solids concentrations appreciably greater

than that typically resulting from geochemical evolutionary pathway as described by

equations 1-4 above. Surface waters flowing over sediments containing soluble evaporite

minerals may also acquire elevated TDS concentrations and changed solute geochemical

type. The geochemical reactions often responsible for these changes in chemical composition

include:

CaSO+ ' 2HzO (gypsum) 
: C** + SO+2- + ZHzO (Equation 5)

NaCl ftalite) 
: Na* + Cf (Equation 6)

Waters rich in C** resulting from the dissolution of gypsum (Equation 5) may undergo ion

exchange on clay minerals resulting in an increase in Na* concentrations at the expense of

exchanged Ca2n ions according to:

Ct* + Na-clay : 2Na* + Ca-Clay (Equation 7)

Ion exchange may also occur on zeolite minerals such as the sodium zeolite analcime

according to:

2NaAlSizOo . HzO + Ca2*: Ca(AlSizO6)z ' HzO +2Na+ (Equation 8)
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The average TDS concentrations of groundwaters in the West Lease and surrounding area

range from about 200 to 750 (Table 2). Solute compositions of springs in the study areavary

considerably by geologic formation.

North Horn Formation groundwater monitored at spring Sufco 057.4. is of the calcium-

bicarbonate chemical type with an average TDS concentration of 322 mg/L. The solute

composition is consistent with the dissolution of carbonate minerals (calcite and dolomite) in

the presence of CO2 gas.

Regionally, Price River Formation groundwaters are often substantially elevated in TDS

concentration relative to the overlying North Horn formation and underlying Castlegate

Sandstone groundwater systems. This condition is likely the result of interactions with

soluble minerals that are locally present in the formation. Within the West Lease study area,

solute data from three springs in the Price River Formation are available. The average TDS

concentration of these springs is 749 mg/L. Mud Spring, located in Mud Spring Hollow, is

of the calcium-sulfate-bicarbonate chemical type with a TDS concentration of 799 mglL.

Spring GW-8 (Lizonbee Springs) discharges from Price River Formation/Alluvium at

Lizonbee Springs and is of the sodium-calcium-bicarbonate-sulfate chemical type with an

average TDS of 758 mg/L. The elevated sodium concentrations in GW-8 groundwater

relative to the chloride concentration (expressed in milliequivalents per liter) suggest that ion

exchange has occurred. Spring GW-g, also located at Lizonbee Springs, is of similar

chemical composition and TDS (689 mg/L) to GW-8, with lesser concentrations of sodium,
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suggesting that the water has not undergone ion exchange reactions to the extent to which

GW-8 groundwater has experienced ion exchange.

Solute geochemical data for groundwaters in the Castlegate Sandstone in the West Lease

area are available from two springs (Broad Hollow Spring and East Spring) and from well

US-80-2 (Table 2). Broad Hollow Spring discharges from the Castlegate Sandstone near the

basal contact with the underlying Blackhawk Formation. Groundwater from this spring is of

the calcium-bicarbonate geochemical type with appreciable amounts of sodium and

magnesium also being present. The TDS concentration of this water is low (l95 mg/L),

which is reflective of minimal contact with soluble minerals along the groundwater flow path

in the Castlegate Sandstone. Mayo and Associates (1997) attributed the low TDS of

Castlegate Sandstone groundwaters to recharge occurring where COzre) is not abundant and

the general lack of halite and gypsum in the formation. Low soil-zone COz conditions occur

where the barren rock surfaces of the Castlegate Sandstone are exposed at the surface. It is

noteworthy that considerable iron staining is commonly present in the spring discharge area.

Groundwater sampled at Broad Hollow Spring on 10 May 2010 contained 9.01 mg/L of total

iron and 1.63 mg L of dissolved iron. Manganese was also elevated in the Broad Hollow

Spring groundwater, with concentrations of 1.165 mg/L and 1.103 mg/Ltotal and dissolved

Manganese, respectively. The source of the iron andmanganese in Broad Spring is not

known with certainty. However, it is likely a result of interactions between the shallow

Castlegate Sandstone groundwater and sulfide minerals present in the rock strata along the

groundwater flow path (potentially near the basal contact with the Blackhawk Formation).
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East Spring (Sufco 001) discharges near the base of the Castlegate Sandstone in East Spring

Canyon, which is situated about three-fourths of a mile east of the West Lease area (Figure

2). Groundwaters discharging at East Spring are of the calcium-magnesium-bicarbonate

geochemical type with moderate TDS concentrations, averaging 306 mg/L. This

geochemical composition is consistent with the dissolution of carbonate minerals in the

presence of soil-zone CO2 gas. Thiros and Cordy (1991) note that Castlegate Sandstone

springs discharging near the base of the Castlegate Sandstone unit often have higher TDS

concentrations than shallowly circulating groundwaters that discharging from the upper

portion of the unit, likely because of increased oppornrnity for interactions between

groundwaters and soluble minerals. Similar observations have been made during monitoring

of springs in the Sufco Pines Tract and surrounding areas (DOGM,2010). Castlegate

Sandstone groundwater sampled from well US-80-2 is of similar geochemical type as that at

East Spring, with a TDS concentration of 290 mglL.

Spring discharge from the Blackhawk Formation in the West Lease, which outcrops in the

deeply incised canyons in the southern portion of the study area, was not observed. As

discussed previous ly, signifi cant groundwater discharge from unfractured B lackhawk

Formation bedrock is not anticipated. However, Blackhawk Formation groundwater is

encountered underground in the Sufco Mine workings. Where encountered in the mine roof,

the groundwater in the Sufco Mine is typically of the calcium-magnesium-bicarbonate type,

with TDS concentrations typically on the order of 300 to 400 mglL (Mayo andAssociates

1997,1998). Locally, underground roof-drip groundwaters have increased sulfate

concentrations with moderately increased TD S concentrations.
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Groundwater from the Star Point Sandstone is monitored at Sufco monitoring point 047.

Sufco 047 discharges water from fractured Star Point Sandstone in the canyon south of the

Sufco Mine surface facilities. Discharge from this spring is collected in a buried collection

system and stored in a storage tank for use as the mine surface facilities water supply. Sufco

047 water is of the calcium-magnesium-bicarbonate geochemical type with an average TDS

concentration of 4'19 mgL. This geochemical composition is consistent with the dissolution

of carbonate minerals in the presence of soil-zone COz. It is interesting to note that the

average discharge temperature from 047 is 26.3" C, which is substantially elevated relative to

the mean annual air temperature in the region. It is considered most likely that the elevated

discharge temperature at this spring is a result of interactions with bedrock strata that have

locally been heated as a result of coal burn near the outcrops.

Solute geochemical data are available for three surface-water monitoring stations located

near the West Lease (Figure 2;TableZ). These include Sufco 006 (South Fork Quitchupah

Creek), Sufco 046 (Convulsion Canyon above the mine facilities), and A47 A(East Spring

canyon below the mine surface facilities). Stiff diagrams for these three stream monitoring

sites are shown on Figure 6. Sufco 006 is of the no-dominant-cation-bicarbonate

geochemical type with appreciable sulfate content. The average TDS concentration at Sufco

006 is 435 mglL. Surface waters monitored at Sufco 046 are of the calcium-magnesium-

bicarbonate-sulfate chemical type, with TDS concentrations averaging 596 mgL (Table 2).

Discharge monitored at Sufco 047 A is similar to that monitered at Sufc o 047 " with a TDS

concentration averagin g 7 7 3 mglL.
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8.0 Groundwaterisotopiccompositions

Carbon-l4

Carbon-l4 analyses have beenperformed on groundwater fromthree springs in the West

Lease area (Table 5). Additionally, numerous carbon-l4 analyses have beenperformed in

underground locations in the Sufco Mine (Mayo and Associates, 1997, 1999; Petersen

Hydrologic, 2005). The results of these analyses are presented in Table 5.

Based on the known half-life of radiocarbon (approximately 5,570 years), it is possible to

calculate the time since a groundwater became isolated from soil-zone COz gas and shallow

recharge sources. However, estimating the radiocarbon age of groundwaters is not as

straightforward as estimating the age of dead organic matter. This is because groundwater

acquires carbon from numerous sources, each of which must be accounted for in calculating

a groundwater age. These sources may include "live" carbon from biogenic production of

COz in the soil zone, "dead" carbon from the dissolution of carbonate minerals in the soil

zone, and the addition of both "live" and "dead" carbon by other processes. In the Wasatch

Plateau region, groundwater commonly acquires its carbon through the following series of

chemical reactions.

The partial pressure of COz in the soil zone, which is largely derived through root-zone

respiration greatly exceeds that of the atmosphere. The COz reacts with water to produce

carbonic acid according to:

COz + HzO: HzCOr
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Carbonic acid dissociates to produce acid (H*) and bicarbonate according to:

HzCOI:H*+HCO:-

In western coal mines, where carbonate rocks are pervasive, the acid produced from the

above equation rapidly reacts with carbonate minerals, which releases additional bicarbonate

and calcium and/or magnesium ions according to:

CaCO: (calcite) + H+ - Ca2* + HCOI-

Or

CaMg(COs)z (dolomite) +2H+ : Ca2* 1 Mgt* + 2HCO:-

Thus, groundwater that follows this evolutionary pathway will acquire 50% of its carbon

from soil-zone COeand 50% of its carbon from the dissolution of carbonate minerals near the

recharge zone. Because soil-zone COz typically has a 613C value between about -I8 and,-27

%0, flrost groundwaters that follow this geochemical evolutionary pathway have a 6l3C value

in the range of approximately -9 to -I3 %o (Mayo and Associates, 1999). The fact that the

6l3C values for the radiocarbon samples analyzed in this investigation are in or near this

range supports the conclusion that groundwaters in the study area likety follow this

geochemical evolutionary pathway.

Like tritium, radiocarbon can also be used to determine whether groundwater has a

component of recent anthropogenic (human induced) carbon. As a result of atmospheric

thermonuclear weapons testing, atmospheric lac levels increased dramatically above
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background levels. rac levels reached a peak of approximately two times background levels

(200 pmc) in 1963. Thus, groundwaters with raC contents significantly greater than about

50 percent modern carbon (pmC) have a component of carbon with an activity significantly

greater than 100 pmC. Groundwater that acquires its carbon through the dissolution of

carbonate minerals in the presence of soil-zone COzshould have an Aonear 50 pmC (50%

"live" soil-zone carbon with = 100 pmC, and 50% "dead" carbonate mineral carbon with = 0

pmc). As a result of above-ground thermonuclear testing, the laC activity of the atmosphere

increased significantly above 100 pmC (with the modern 100 pmC standard being based on

the 1950 radiocarbon activity; Clark and Fritz,1997). Thus, it possible for a groundwater

that recharged after about 1950 to have a toc activity greater than 50 pmC. For this reason,

groundwater age dating models that do not take this into account may not correctly determine

the actual residence time of the groundwater, sometimes even calculating a recharge date in

the future (Mayo and Associates, 1999).

As shown in Table 5, carbon-l4 analysis was performed on groundwater from the North

Horn Formation spring Sufco 057,{ in Duncan Draw during baseflow conditions. The

carbon-l4 content of this spring of 109.53 pmc indicates the presence of anthropogenic

carbon and clearly identifies a modern groundwater age for this water. The Castlegate

Sandstone East Spring (Sufco 001) was also sampled for carbon-14 during baseflow

conditions. Similarly, the carbon-14 content of 97.70 pmc clearly indicates anthropogenic

carbon and a modern origin.
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Spring Sufco 047, which discharges from the Star Point Sandstone in Convulsion Canyon

below the mine surface facilities, was also sampled for carbon-I4 content. The measured

carbon-I4 content of this spring (25.27 pmC) indicates a mean groundwaterresidence time

of approximately 7,300 years (Mayo and Associates, lggi).

Tritium (3H)

Tritium is a radioactive isotope of hydrogen that is commonly used in groundwater

investigations to differentiate between groundwaters that recharged prior to or after the

advent of atmospheric thermonuclear weapons testing. Tritium, whose half-life is 12.43

years, forms naturally in the upper stratosphere by the interaction of taN with cosmic ray

neutrons. Tritium is rapidly incorporated into water molecules and is removed from the

atmosphere by precipitation. As several decades have now past since the cessation of

atmospheric thermonuclear weapons testing, the tritium concentrations in the atmosphere

have now declined to near natural background levels. In continental regions, current tritium

concentrations are on the order of 5 - 15 TU (Clark and Fritz,1997). Similar concentrations

have recently been measured in streams and lakes in the Wasatch Plateau coal district of

central Utah.

Tritium has been widely utilized in the hydrogeologic community using both qualitative and

quantitative dating approaches (Clark and Fritz,1997). However, in this investigation,

tritium has been used only as a qualitative tool to determine whether groundwater has a

component that recharged after the onset of above-ground thermonuclear weapons nuclear

testing. No attempt to calculate an absolute "age" of groundwater has been attempted using
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tritium content. This is primarily because of uncertainties determining the tritium input level

of the recharge water source(s) and the potential for mixing of waters of different origins

along groundwater flowpaths.

Tritium concentrations in the four spring samples analyzed for tritium content in the West

Lease area range from essentially zero to 28.5 TU.

Groundwater samples from springs containing tritium at concentrations greater than about

0.5 TU indicate that the springs discharge from groundwater systems that have received a

significant component of recharge within the past approximately 50 years. Tritium data from

springs Sufco 001 and Sufco 0574, both with tritium concentrations greater than l0 TU,

clearly indicate significant modern recharge components for these springs.

The tritium concentration at spring Sufco 047 (0.1 to 0.2 TU), which is near the lower

laboratory detection limit, indicates that this spring does not have any appreciable modern

recharge component (within the past approximately 50 years). This finding is consistent with

the old radiocarbon mean residence time determined with the carbon-14 analysis. Similar$,

tritium concentrations at streammonitoring site Sufco 047Aare low (0.8 TU). It is

noteworthy that during baseflow conditions, the discharge from 047 A is primarily derived

from a series of springs along the stream bank a short distance above the monitoring point.

The low tritium composition observed in Sufco 047 Agroundwater likely reflects discharge

of old groundwater from the springs, with minimal additional contributions from atmospheric
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contamination or inflow of near-surface tritium-rich shallow waters to the stream in the zone

befween the spring area and the designated monitoring site.

9.0 Description of Groundwater Systems

Groundwater in the West Lease and surrounding area naturally discharges as springs and

seeps from the North Horn Formation, Price River Formation, Castlegate Sandstone, and the

Star Point Sandstone. Discharge hydrographs for selected springs in the West Lease area are

presented in Figure 7 . Water level hydrographs for wells in the study area are presented in

Figure 8. Groundwater has been encountered in the Sufco Mine in moderate quantities in

sandstone channels in the mine roof. These groundwater inflows are commonly short-lived

and do not exhibit seasonal or climatic variability in discharge rates (Personal

communication, Mark Bunnell, 2Al0; Mayo and Associates, 1997,1999). Groundwater

inflows into the mine through the mine floor are not coillmon.

Generally speaking, groundwater resources are not appreciable in the West Lease area.

Three spring areas have been developed within the West Lease and nearby surrounding areas

for stockwatering use. These springs include Sufco 057A in Duncan Draw, Mud Spring in

Mud Spring Hollow, and Broad Hollow Spring located in the Pin Hollow/Broad Hollow area.

Spring Sufco 057'{ discharges only rarely in response to wet climatic cycles. In the recent

past, Mud Spring has rarely discharged water. There is usually groundwater discharge at

Broad Hollow Spring, although the quantity of water available is minimal, typically being

less than 0.25 gpm. While a few other locations have historically been developed for
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stockwatering use in the region surrounding the West Lease (Figure 2), water was not

observed in any of these locations during baseline monitoring activities.

A groundwater-derived baseflow component to discharge in stream drainages has not been

observed in the West Lease area. Rather, all of the stream drainages in the West Lease are

ephemeral in nature. Discharge was not observed in any of these drainages during the period

of baseline monitoring activities. However, Quitchupah Creek and its tributaries in adjacent

areas are perennial in nature and are routinely monitored by Sufco Mine as part of the

hydrologic monitoring plan.

Groundwater systems in the greater Sufco Mine area (in both surface and in-mine locations)

are associated with one of two fundamental types of groundwater flow regime. These two

regimes are described by a fairly simple conceptual model that includes "active" and

"inactive" groundwater flow regimes (Mayo et. al., 2003). The operation of these two

regimes is fundamentally a consequence of the vertical and horizontal heterogeneity and

discontinuity of the rock strata in the region. A discussion of the active- and inactive-zone

groundwater regimes in the West Lease area is presented below.

A ctive-Zone Gro undwater Sy stems

Active zone groundwater systems are charactedzed as having good hydraulic communication

with groundwater or surface-water recharge sources and having active groundwater flow
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from recharge to discharge areas. Thus, they are dependent on annual recharge events and

are affected by short-term climatic variabilify (East Spring typically exhibits little seasonal

variability but responds to long-term climate variability). The elevated tritium

concentrations (which indicate groundwaters that are less than about 50 years old) and the

modern radiocarbon ages of spring waters in the study area indicate these springs discharge

from active-zone groundwater systems (Table 5).

Discharge hydrographs for springs in the study area are presented in Figure 7. It is apparent

in Figure 7 and Table 2 thrt with the exception of spring Sufco 04? (discussed below) all

springs in the West Lease exhibit seasonal variations in discharge rate and they also respond

to climatic variability. This supports the conclusion that these springs discharge from active-

zone groundwater systems, and are not related to the deep, inactive-zone groundwater

systems that are encountered in the underground workings of the Sufco Mine (discussed

below).

The flow records for spring Sufco 047 indicate that this spring discharges groundwater in a

different manner than do other springs in the region. While minor fluctuations in discharge

rate are apparent in the discharge hydrograph for 047 (Figure 7), rt is apparent that seasonal

variation is generally not observed and a relatively constant discharge of about 25-30 gpm

occurs. The source of some of the observed fluctuation in the discharge rate at 047 is likely a

result of the collection system at the spring and the intermittent use of the stored water.

When the storage tank is not full, discharge from the spring monitoring point (tank overflow)

ceases. Monitoring of the spring occurs when the tank is overflowing; however, flfly
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extractions from the tank at the time of sampling will influence the discharge measurement.

The lack of seasonal variability in the discharge rate and the old radiocarbon mean residence

time and the lack of tritium at 047 suggest that this spring discharges from a deep Star Point

Sandstone groundwater system that is isolated from the shallow active-zone system the feeds

other springs in the West Lease area.

Active-zone groundwater systems can exist in the study area primarily where 1) there is

adequate precipitation to facilitate groundwater recharge, 2) there is sufficient storage

capacity in the near surface soils, porous rock units, and/or shallow, fracfured bedrock

horizons to sustain groundwater discharge for significant periods, and 3) there is a

competent, impermeable perching layer present in the subsurface that prohibits the

downward migration of groundwater. Downward migration of active-zone groundwaters

into deeper horizons is prevented by the presence of low permeability bedrock horizons that

are widely present in the study area, commonly creating perched groundwater conditions.

The perched, shallow groundwater systems, being constrained largely by surface topography,

are usually of limited aerial extent.

Inactive-Z o ne Gro undwater Systems

Inactive-zone groundwater systems are characterized by old groundwater (commonly from

about 2,000 to 19,000 years in the Wasatch Plateau coal mining district) and a general lack of

hydraulic cofilmunication with the ground surface or active recharge sources (Mayo et. al.,

2003). This condition is the result of the lack of recharge potential to deeper groundwater
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systems, either vertically or horizontally, because of 1) the abundance of low-permeability

rocks in the rock sequence, and 2) the lenticular, discontinuous nature of the interbedded

more permeable horizons that limits the extent of potential groundwater movement.

Inactive-zone groundwater"systems are not influenced by either annual recharge events or by

short-term climatic variability. This is evidenced by the lack of seasonal or climatic

discharge responses of groundwater inflows into the Sufco Mine. Rather, groundwater

inflows encountered in the Sufco Mine typically drain rapidly after first being encountered

(Personal communication, Mark Bunnell, 2010). All groundwater inflows into the Sufco

Mine have been from inactive-zone systems, as evidenced by the radiocarbon ages of the

waters and the lack of tritium in in-mine groundwaters (Table 5), and the lack of seasonal or

climatic response in discharge rates.

Inactive-zone groundwaters in the Blackhawk Formation in the study area are not part of a

regionally continuous aquifer. Groundwater in the inactive zone occurs primarily in isolated

partitions created by the discontinuous nature of bedrock hydrostratigraphic horizons.

Because these partitions are isolated both vertically and horizontally by low-permeable

strata, lateral migration of groundwater in the deep Blackhawk Formation is limited.

Historically, mining operations in the Sufco Mine have encountered groundwater in some

portions of the mine, while othernearby locations have been dry, This condition

demonstrates the limited groundwater recharge potential and the limited potential for lateral

groundwater migration in the lenticular rock bodies of the Blackhawk Formation.
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In an affempt to substantiate the conclusion that subsidence related fracturing has not induced

the downward movement of modern, overlying groundwaters into the Sufco Mine, an

investigation was performed by Mayo and Associates (1997) during which a sample of

groundwater which drains an old, sealed longwall gob area was collected and analyzed for

3H and lac. As described by Mayo and Associates, the sample site (lL BE seals) was

specifically chosen because it underlies a region which is known to have undergone

substantial ground subsidence, and the rocks at the surface contain abundant subsidence-

related fractures. Mining ceased in this areain 1989, and the outflow from this area has

steadily decreased since that time. If groundwaters from shallow, overlying systems (which

contain abundant anthropogenic carbon and tritium) were being intercepted by subsidence

fractures and flowing downward into the mine, we would expect to find some of the modern

water in this sample. Mayo and Associates found that this was not the case. The

groundwater had a mean toc 
age of 13,000 years, and contained no tritium (0.00 T.U.). The

fact that the discharge from this and other abandoned longwall areas consistently decrease

with time also suggests that there is not good hydraulic communication between groundwater

systems immediately overlying the mine and shallow overlying groundwaters.

Water level hydrographs for the three monitoring wells located in the West Lease area are

presented in Figure 8. Well US-80-2 is completed in the Castlegate Sandstone. Wells US-

81-3 and US-81-4 are completed in the upper Hiawatha Coal seam of the Blackhawk

Formation. It is readily apparent from these hydrographs that groundwater systems

monitored in these wells do not respond to seasonal recharge or to climatic variability. These

conditions suggest isolation from shallow, seasonal recharge sources.
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In the general sense, groundwater flow in the Blackhawk Formation is in the down-dip

direction, with local flow directions being largely constrained by the geometry of the

sinusoidal sandstone paleochannels through which groundwater may flow. Consequently,

because of the discontinuous, isolated nature of safurated strata in the mineo and the localized

perched groundwater conditions, it is not possible to create a meaningful potentiometric

surface map of the Blackhawk Formation in the vicinity of the Sufco Mine.

10.0 Description of Surface-Water Systems

Surface-water drainages in the West Lease and surrounding area are delineated on Figure 9.

The principal surface-water drainages include the South Fork of Quitchupah Creek drainage,

The Duncan Draw drainage, the Mud Spring Hollow drainge, and the Broad Hollow

drainage. With the exception of the South Fork of Quitchupah Creek (which typically

contains discharge year-round), all of the surface water drainages overlying the West Lease

are ephemeral in nature. Discharge was not observed in any of these drainages during the

most recent period of baseline monitoring (2007-2010). Discharge in these drainages occurs

only in direct response to tortential precipitation events and copious active snowmelt events.

It should be noted that stockwatering ponds have been created in several of the principal

surface water drainages (including Duncan Draw, Mud Spring Hollow, and Pin Hollow) for

the purpose of impounding seasonal surface water runoff for stockwatering use later in the

year.
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Surface-water drainage in the extreme northeast corner of the West Lease is to the north into

the South Fork of Quitchupah Creek drainage (Figure 9). The Quitchupah Creek stream

channel is not present anywhere within the West Lease boundary. The South Fork of

Quitchupah Creek near the West Lease is routinely monitored by the Sufco Mine at

monitoring point Sufco 006, which is located about Yzmrle north of the West Lease

boundary. A discharge hydrograph for Sufco 006 is provided as FigureTf. It is apparent that

discharge in the South Fork responds rapidly to both seasonal and climatic variability. It

should be noted that there is a surface-water diversion in the upper reaches of the South Fork

of Quitchupah Creek, through which surface-waters are diverted in varying amounts to the

Skumpah Creek drainage to the west.

As shown on Figure 9, over most of the West Lease, surface water drainage is toward the

south and southeast to Quitchupah Creek in Convulsion Canyon. The Duncan Draw surface

water drainage is an ephemeral drainage through which much of the northern portion of the

West Lease is drained. Surface waters in Duncan Draw flow in a southeasterly direction into

East Spring Canyon (which is also an ephemeral drainage), which flows into Quitchupah

Creekin Convulsion Canyon about Yzmlle south of the Sufco Mine surface facilities. Based

on observations made during baseline monitoring activities, it is apparent that persistent

surface water is first present in Quitchupah Creek a short distance above the confluence with

East Spring Canyon.
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Surface waters in the central portion of the West Lease drain to the southeast through Mud

Spring Hollow. Mud Spring Hollow is an ephemeral drainage that flows into the East Spring

Canyon drainage at the Sufco Mine surface facilities location (Figure 9).

Surface waters in the southern portion of the West Lease drain toward the southeast through

Broad Hollow, an ephemeral drainage. The Broad Hollow drainage flows into the

Quitchupah Creek drainage in Convulsion Canyon approximately 1 mile west of the

confluence of East Spring Canyon and Quitchupah Creek (Figure 9). The upper forks of the

Broad Hollow drainage include Edlridge Hollow and Pin Hollow. A small area in the

southernmost portion of the West Lease drains directly to Quitchupah Creek in Convulsion

Canyon.

Quitchupah Creek in Convulsion Canyon flows eastward to the confluence with the North

Fork of Quitchupah Creek approximately 4 miles east of the Sufco Mine surface facilities

area. Quitchupah Creek flow into Muddy Creek near Interstate 70, approximately 9 miles

southeast of the confluence with the North Fork.

11.0 Determination of Probable Hydrologic Consequences

The following section describes the Determination of Probable Hydrologic Consequences of

Coal Mining in the West Lease at the Sufco Mine.
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728.100 Quality and quantity of surfuce water and groundwater under sensonnlflow

conditions

Information on Quantity and quality of surface-water and groundwater under seasonal flow

conditoins in the West Lease and surrounding areas is presented in Table 2. Additional

information on groundwater and surface-water quality and quantity in and around the West

Lease has been submitted electronically to the Utah Division of Oil, Gas and Mining through

the on-line coal water quality database, which is freely accessible and located at:

http:/iogm.utah.qov/coaUedi/wqdb.htm. Stiff diagrams graphically depicting the solute

chemical compositions of groundwaters and surface-waters in the West Lease and

surrounding areas are presented in Figure 6. Average concentrations of groundwater

discharging from springs and surface waters in streams in and around the West Lease area

are presented in Table 6. Discharge and water level hydrographs for groundwater and

discharge hydrographs for surface waters in the West Lease and surrounding area are

presented in Figures 7 and 8.

Groundwater in the North Horn Formation (monitored at spring Sufco 0574) is of the

calcium-bicarbonate geochemical type, with an average TDS concentration of 322 mglL

(Table 6). Discharge from the North Horn Formation at Sufco 057,4 is highly influenced by

climatic variability, with discharge typically occurring only in wet years (Figure Tb; Table

2).

Groundwater in the Price River Formation, as monitored at Mud Spring and Lizonbee

Springs (GW-8 and GW-9) has an average TDS concentration that is more than two times

Probable Hydrologic Consequences of
Coal Mining in the West Lease, Sufco Mine

38 16 August 2010



PerenseN HyoRolocrc, LLC

that of the overlying North Horn Formation (749 mglL Table 6). Price River Formation

groundwaters monitored in the West Lease and surrounding areas are of variable solute

composition. Mud spring is of the calcium-sulfate geochemical type, with substantial

concentrations of magnesium and bicarbonate (Table 2). Spring GW-8 is of the no-

dominant-ion geochemical type, with elevated concentrations of sodium, calcium,

bicarbonate, and sulfate. Spring GW-8 is of similar composition, but with somewhat

elevated sodium concentration relative to calcium and magnesium, suggesting that ion-

exchange has occurred (Figure 6; Table 2). Discharge from the Price River Formation

Lizonbee Springs (GW-8 and GW-9) show seasonal variation, with the largest flows

occurring during the springtime (Table 2; FigureT).

Groundwater in the Castlegate Sandstone is of the calcium-bicarbonate or calcium-

magnesium-bicarbonate geochemical type with an average TDS concentration of 264 mg/L

(Table 6). It is noteworthy that the average TDS concentration of groundwaters fromthe

Castlegate Sandstone are2.8 times lower than the TDS concentrations from springs in the

overlying Price River Formation (Table 6). Groundwater sampled at Broad Hollow Spring is

of the calcium-bicarbonate geochemical type with a TDS concentration of 195 mglL. It is

noteworthy that conspicuous iron staining and deposition at the Broad Hollow Spring has

been noted during most of the monitoring events at that spring. When the Broad Hollow

Spring was analyzed fortotal and dissolved iron andmanganese on 10 May 2010, significant

concentrations of these species were measured in the water (Table 2). The total iron

concentration measured at that time was 9.0 | mglL, while the dissolved iron concentration

was I .63 mglL The total manganese concentration was 1.165 mg/L, while the dissolved
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manganese concentration was 1.103 mglL. On that date, the water sample collected was

distinctly yellowish-orange in color and copious amounts of iron staining were noted at the

site, as were bluish surface sheens on puddled water in and around the spring discharge area.

Discharge from the Castlegate Sandstone East Spring (Sufco 001) and water sampled from

Castlegate well US-80-2 are of the calcium-magnesium-bicarbonate geochemical type and

show little seasonal variation in water quality (Table 2). Groundwater sampled from these

sources is elevated in TDS relative to that from Broad Hollow Spring (East Spring average

TDS : 306 mg/L). Discharge rates at East Spring show responses to climatic variability.

However, pronounced responses in discharge rates to seasonal recharge variability at East

Spring are generally not observed. During 1977, discharge from East Spring was measured

at 1.6 gpm. Subsequently, the discharge atthe spring gradually increased, until reaching a

peak of 7.32 gpm during 1984, which was an extremely wet spell. Subsequentto 1984, the

discharge gradually declined through the late 1980s and early 1990s until stabilizing around

0.5 to I gpm since 1994. A conspicuous increase in discharge (3.59 gpm) occurred during

L997 , at which time the region was transitioning to a wet spell which persisted until the end

of the 1990s. The gradual long-term changes in discharge rates at East Spring suggest a

highly buffered groundwater system with a large storage capacity (e.g. approximately 9 years

passed from the time of peak discharge associated with the extreme wet spell of the early-

and mid-1980s until the discharge rate returned to levels consistent with the earlier, dryer

climatic cycle in L977. Similarly, other than the response to the wet cycle in the late 1990s,

the discharge since about 1994 has remained relatively constant. This may indicate that the

groundwater system that supports East Spring has not fully recharged since drying out in the
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late 1980s (the climate conditions at the nearby Salina 24F' station have for the most part

been drier than normal for the past 10 years). Consequently, discharge at East Spring may

increase at a time in the future when a sustained wet spell persists in the region fbr a period

of time long enough to allow complete recharge the groundwater system. As the region near

the spring was undermined during the early 1980s, it is possible that a component of

discharge from the spring may have been translocated as a result of the mining operations.

However, the elapsed time between the undermining of the spring area in the early 1980s and

the generally lower flow rates at the spring that were first observed in the mid 1990s seems

inconsistent with potential mining-related impacts. East Spring (Sufco monitoring site 001)

will continue to be monitored in conjunction with mining in the West Lease.

Discharge of groundwater from the Blackhawk Formation to springs and seeps, or as

baseflow discharge to streams has not been observed in the West Lease area. However,

inactive-zone groundwater from the Blackhawk Formation is routinely encountered in the

underground Sufco Mine workings. Discharge from the Blackhawk Formation to the mine

workings does not show any seasonal variabilify in discharge rate. Rather, discharge from

Blackhawk Formation sandstone paleochannels into the mine workings is typically short-

lived, with discharge rates declining rapidly after first being encountered. This is consistent

with the inactive-zone origins of the ancient water in the Blackhawk Formation and

demonstrates the hydraulic isolation of these waters from shallow, seasonal recharge sources.

A further characterization of groundwater quantity and quality in the Blackhawk Formation

within the Sufco Mine is presented by Mayo and Associates (1997,1999).
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Star Point Sandstone groundwater, as monitored at spring Sufco 047 is of the calcium-

magnesium-bicarbonate chemical type, with TDS concentrations averaging4Tg mg/L. It is

noteworthy that the temperature of discharge from this spring is elevated, averagin g27.4 "C.

Neither the chemical composition nor the discharge rate from this Star Point Sandstone

spring show significant seasonal variability, which is reflective of the ancient origin and deep

bedrock source of this water. The elevated discharge temperature from this spring is likely a

result of local near-surface burning of the coal seam around the outcrop, which has elevated

the temperature of the aquifer host rock in burned areas.

728.200 Bsseline hydrologic information

Spring and seep inventories have been conducted previously in the West Lease area in

conjunction with previous permitting actions at the Sufco Mine. As part of this investigation,

a supplemental spring and seep inventory was performed by Petersen Hydrologic, LLC,

coilrmencing in the fall of 2007. Subsequent to the spring and seep inventory, additional

baseline monitoring activities on selected spring and stream sites in the West Lease areahave

been performed by Petersen Hydrologic, LLC. As part of the spring and seep surveys and

baseline monitoring activities, groundwater and surface-water discharge rates and field

water- quality parameters, including water temperature, pH, and specific conductivity, were

measured. Additionally, monitoring of several spring, stream, and monitoring well locations

in and around the West Lease area have previously been performed by Canyon Fuel

Company and their hydrologic consultants. Additional monitoring of springs, streams, and

wells was performed previously by the United States Geologic Survey (Thiros and Cordy,

1991) as part of a hydrologic reconnaissance of the Quitchupah and Pines areas. The results
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of the baseline monitoring activities at the West Lease area are presented in Table 2.

Additional baseline hydrologic data for the West Lease area have been submitted

electronically to the Division of Oil, Gas and Mining Coal Water Quality Database, which

are available on line at : httrr ://o gm.utah. gov/coaVedi/wq db.htm.

728.310 Whether adverse impacts mfry occur to the hydrologic balance

The hydrologic balance is the sum of the flow interactions between surface waters and

groundwaters and between various groundwater flow systems. This section describes the

potential for adverse impacts to the hydrologic balance as a result of coal mining activities in

the West Lease.

For reasons described in previous sections of this report, the potential for the establishment

of hydrodynamic coilImunication between the shallow, active-zone groundwater systems that

support spring and seep discharges in the West Lease area and the deep, inactive-zone

groundwater systems that will likely be encountered in the underground mine workings of

the Sufco Mine is considered remote. Accordingly, while the deep inactive-zone

groundwaters held primarily in sandstone paleochannels immediately overlying the mined

coal seam will be dewatered through mining activities, it is considered highly unlikely that

surface waters or shallow groundwaters could migrate from the near surface into the

underlying mine workings where the depth of cover exceeds several hundred feet (which

includes all proposed mining areas in the West Lease).

Probable Hydrologic Consequences of
Coal Mining in the West Lease, Sufco Mine

43 16 August 2010



Perenser.t HvpRolocrc, LLC

Active-zone groundwater systems in near-surface sediments and strata in the Price River and

North Horn Formations, where overburden thicknesses are greater than about 800 feet should

not be impacted by mining operations. This conclusion is based on the following lines of

evidence:

The Price River and North Horn Formations are known to contain abundant

and relatively thick shale and claystone layers. These low-permeability layers

inhibit the vertical migration of groundwater into deeper strata. Additionally,

the Mesa Verde Group shales and claystones in the region are known to

contain hydrophyllic clays which are of low permeability and swell when

wetted to effectively seal subsidence cracking.

While surface cracking in these formations (which typically extend less than

about 50 feet below the land surface) can occur as a result of subsidence, the

presence of uncompromised shale or claystone layers beneath the subsidence

cracked zone prevents funher downward migration of groundwater into

deeper formations. Additionally, unconsolidated soils and weathered shales

and clays are known to be present in North Horn- and Price River-derived

sediments regionally. In areas where these formations are present near the

surface and where tension cracking may occur, the tension cracks would

likely remain open for only short periods of time. This is because the

weathered or unconsolidated clayey or shaley sediments derived from these

formations are typically plastic in nature and of low-permeability. These

materials, through infilling or in-place swelling, tend to rapidly heal all but the

largest tension cracks, minimizing impacts to local groundwater flow regimes.

1)

2)
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That this is the case is supported by decades of previous experience in the

Wasatch Plateau and Book Cliffs coal districts of Utah, where literally

hundreds of springs discharging from these formations that have been

undermined without perceptible or quantifiable impacts occurring to

groundwater and surface-water quality or quantity.

It should be noted that, while the downward migration of shallow groundwater into deeper

geologic formations is unlikely to occur, the potential exists for the moving of groundwater

discharge locations at the surface. Occasionally, where near-surface tension cracking is

extensive, spring discharge locations may be moved to locations a few to several tens of feet

topographically lower than the original spring discharge location. For example, if a low-

permeability perching layer upon which groundwater was flowing toward a spring were to be

compromised as a result of extensive tension cracking, the discharge previously flowing to

the spring could be rerouted through the fractured perching layer downward until a lower

uncompromised perching layer was present. Under this scenario, the post-mining discharge

location for the spring would likely occur where the lower perching layer first intersected the

ground surface in a down-dip location.

Recent experience at the Pines area at the Sufco Mine has shown that shallow bedrock

groundwater systems in the Castlegate Sandstone may be impacted where subsidence

fracfures intercept shallow groundwater flow paths or discharge locations (Petersen

Hydrologic, 2009). In the Pines area, the discharge to the surface at some Castlegate

Sandstone springs was intemrpted. Where this occuffence was noted in the East Fork of Box
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Canyon Creek, discharge from three spring areas ceased at the surface (EFB-12, EFB-13, and

EFB-14). However, within a short period of time, new groundwater discharge locations were

observed on the hillside a few tens of feet stratigraphically lower than the original spring

discharge locations. It is our opinion that the newly observed seepage locations lower on the

hillside are discharge from the same groundwater system from which the three springs

previously discharged. It is noteworthy that the total yield from the drainage basin, as

measured at the confluence of the East Fork of Box Canyon with the main fork of Box

Canyon Creek, was essentially unchanged relative to that of the pre-mining condition

(Petersen Hydrologic, 2009). This provides evidence that, while the surface discharge

locations for the Castlegate Sandstone springs were altered, the overall hydrologic balance in

the drainage was not adversely impacted (i.e. the Castlegate Sandstone groundwaters were

not drained into the mine workings or translocated out of the drainage basin).

Similarly, when Castlegate Sandstone springs in the North Water Canyon tributary to the

East Fork of Box Canyon were undermined and subsided, discharge to the surface from three

springs was intemrpted (North Water Spring, Pines 310, and Pines 311 lower). Subsequent

to undermining, significant subsidence cracking was observed at the surface near each of

these springs and discharge to the surface from these springs soon ceased. It is our

professional opinion that the mechanism whereby discharge from these springs was

intemrpted is similar to that whereby the East Fork of Box Canyon springs (springs EFB-12,

13, and 14) were affected. However, because of the thick cover of alluvial deposits in the

canyon, and the gentle slope of the canyon bottom, the intersection of the lower, post-mining

perching layer does not intersect the land surface in North Water Canyon. Accordingly, the
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groundwater that previously discharged from North Water Spring, Pines 3 10 and Pines 3 I I

lower, likely now discharges at a down-dip location further horizontally removed from the

original spring locations, where the lower perching layer intersects the land surface. The

most likely location for this discharge is in the East Fork of Box Canyon, where discharge

likely occurs as bed and bank seepage to the creek. As noted previously, the lack of

appreciable change in the total yield from the East Fork of Box Canyon drainage subsequent

to its undermining provides strong evidence that the spring discharge previously discharging

in North Water Canyon has been translocated, and has not been diverted from the drainage

basin or rerouted to the mine workings. Thus, while some groundwater discharge locations

were changed after mining in the area was complete, the overall hydrologic balance in the

drainage basin remained unchanged.

It is interesting to note that while the discharge locations of some springs were moved as a

result of subsidence of the drainage, several other springs in and around the subsided areas of

the East Fork of Box Canyon were not affected by the undermining of the drainage. This

observation suggests that the movement of some spring discharge locations was a local-scale

phenomenon and not a regional change in the Castlegate Sandstone groundwater system in

the drainage.

Based on Sufco's previous experience undermining Castlegate Sandstone springs (that

discharge where the formation is exposed at the surface and is susceptible to near-surface

tension cracking) it is concluded that there is a potential for the translocation of Castlegate

Sandstone spring discharge locations in the West Lease if these springs were to be
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undermined and subsided. Based on spring and seep survey information, it is apparent that

the only such Castlegate Sandstone spring in the West Lease is Broad Hollow Spring (Figure

2). This spring discharges at low rates (<0.25 gpm) from near the base of the Castlegate

Sandstone in the Broad Hollow/Pin Hollow area. If this spring or its shallow flowpath region

were to be directly undermined and subsided, there would be significant potential for impacts

to discharge rates from the spring (i.e., the groundwater currently discharging from the spring

could potentially be diverted to a lower-elevation discharge location some distance removed

from the current spring location). However, based on Sufco's proposed mine plan, this

spring is planned to be avoided and is not to be undermined and subsided (See Plate 5-10 in

the Sufco Mine MRP). Consequently, impacts to Castlegate Sandstone springs in the West

Lease are not anticipated.

It has been suggested by some that impacts to discharge rates at spring Sufco 0574' in

Duncan Draw have occurredhistorically as aresult of coal mining atthe Sufco Mine.

However, the results of this investigation strongly suggest that mining-related impacts to

discharge at the spring have not occurred, nor are they likely to occur as a result of future

mining in the West Lease. Staff at the Utah Division of Oil, Gas and Mining have also

previously concluded that there is no clear connection between past mining at the Sufco

Mine to the east and the drying of springs in the Duncan Draw, Mud Hollow area (DOGM,

200s).

The location of Duncan Draw spring Sufco 0574, which discharges from the North Horn

Formation at an elevation of approximately 8,870 feet, is plotted in Figure 10. The bedrock
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strata in the area dip to the north-northwest at approximately 1.5 degrees. The locations of

previously mined areas at the Sufco Mine and proposed future nearby mining locations are

also plotted on Figure 10. Figure 10 includes a delineation of the entirety of the contiguous

region surrounding the spring that is greater than 8,870 feet in elevation. The recharge

location for spring 057,{ must of necessity be greater than 8,870 feet in order to develop the

driving hydraulic head necessary to support discharge at the spring. Because the contiguous

upland area surrounding the spring is bounded by canyons and other eroded areas that are

topographically lower than 8,870 feet and which truncate the North Horn Formation strata. it

is not physically possible for recharge to the spring to occur in more distant locations (the

potential for recharge at some distant location along a fault zone coupled with strong vertical

upward gradients along a fault zone in the Sufco 057,4. area is considered an exceedingly

unlikely eventuality, for which there is no physical evidence). In other words, the entirety of

the groundwater system that supports spring Sufco 057,{ almost certainly lies somewhere

within the shaded area on Figure 10. This conclusion is supported by the rapid response to

seasonal and climatic variability at the spring, and the lack of any discharge from the spring

during dry climatic cycles. These observations are consistent with shallow groundwater flow

paths, a limited storage capacity in the groundwater system, and a potential groundwater

recharge area of limited size, which is consistent with the small, mostly shallow area mapped

as the likely recharge area for spring Sufco 057A.

Upon inspection of Figure 10, it is immediately apparent that previously mined areas at the

Sufco Mine are situated more than %mile west of the nearest possible physical location of

the groundwater system that supports Sufco 0574. Accordingly, there is no reasonably
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plausible mechanism whereby earlier mining activities at the Sufco Mine could have

impacted the groundwater system that supports discharge at the spring. Similarly, because

proposed future mining areas in the Sufco Mine are outside the shaded area (Figure 10), there

is essentially no likelihood of potential mining-related impacts to spring Sufco 0574 because

the physical location of the groundwater system is outside the zone where mining-related

subsidence could occur.

Mine workings in the West Lease will likely intercept primarily ancient, perched

groundwater systems in sandstone channels in the mine roof. Groundwater inflows along

fault zones that may be intercepted by the mine workings in the West Lease may also occur.

Although it is never possible to predict with certainty the nature and magnitude of

groundwater inflows that will be intercepted in a new coal mining area, based on the

similarity of the geologic and hydrogeologic conditions at the West Lease to the existing

Sufco mine area) it is considered likely that groundwater inflows in the West Lease will be

short lived and of magnitudes similarto those encounteredpreviously in the Sufco Mine.

Mining operations will dewater these ancient, perched groundwater systems. However,

because these systems are not in good hydraulic communication with the ground surface or

shallow overlying active-zone groundwater systems, dewatering of the deep perched systems

will likely have no impact on overlying groundwater or surface water regimes.

As discussed previously, inactive-zone groundwater systems in the Blackhawk Formation

occur in isolated partitions that are not in good hydraulic communication with the land

surface or shallow overlying active-zone groundwater systems that support springs and
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seeps. Therefore, it is likely that groundwater that will be intercepted in the Blackhawk

Formation in the West Lease will be groundwater being removed from storage. Because

inactive-zone groundwater systems are not in hydraulic communication with the land surface

or shallow, active -zone groundwater systems, groundwater being removed from the

Blackhawk Formation is likely not being replenished by recharge from adjacent or overlying

groundwater systems or from infiltration of surface waters.

At any underground longwall coal mine, intemrption and deformation of strata above

longwall-mined areas has the potential to alter pre-mining groundwater flow conditions. The

potential for this impact to occur in the West Lease is minimal. Rock mechanics equations

have been developed that predict the height to which bedrock fracturing will likely extend

above areas subsided by coal mines. In western coal mines, it is estimated that subsidence

fractures commonly propagate upward approximately 30 times the height of the extracted

coal (Kadnuck, 1994). Other researchers have estimated the maximum height of upward

propagation of fracturing at 50 times the height of the extracted coal. Assuming a mining

thickness of 10 feet, it would be anticipated that fracturing would extend upward for a

distance of approximately 300 to 500 feet. Above this height, rock strata tend to flex rather

than fracture. Differential ground subsidence can also result in the formation of tension

cracks at the land surface, particularly above abutments, longwall panel ends, and longwall

gate roads. Previous experience at the Sufco Mine indicates that these fractures commonly

extend less than about 50 feet below the land surface. Thus, in the West Lease area, a

sequence of several hundred feet ofunfracturedrocks will likely existbetween the boffom of

the shallow tension cracks near the surface and the top of the fractured zone above longwall
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mined regions. This sequence of low-permeability rock prevents the downward migration of

active-zone groundwaters into the deeper subsurface. The presence of hydrophyllic clays in

the fine-grained rocks of the Sufco Mine area effectively seal fractures that may form in the

subsurface, preventing appreciable downward migration of groundwater.

Impacts to groundwater systems in the Star Point Sandstone, which underlie the coal seams

to be mined in the Blackhawk Formation, are not anticipated. Springs discharging from the

Star Point Sandstone (spring Sufco 047 and groundwater seepage areas related to Sufco

047A) are associated with fractures in the sandstone bedrock that are stratigraphically lower

than the Upper Hiawatha Coal seam to be mined. As discussed previously, the Upper

Hiawatha Coal seam is underlain by shaley lagoonal sediments that include the Lower

Hiawatha Coal seam, which would isolate the Upper Hiawatha coal seam from the

underlying Star Point Sandstone. Mayo and Associates (1997) indicate that there is no

known or suspected hydrologic connection befween in-mine groundwaters and groundwaters

discharging from the Star Point Sandstone. We concur with this conclusion.

It should be noted that Lizonbee Springs are located approximately 0.8 miles west of the

West Lease boundary figure 2). The springs discharge along the trace of a significant

north-south trending fault zone that is present along the eastern margins of the valley (Figure

5). Displacement along this fault has also resulted in a topographic depression of the land

surface along the eastern margin of the valley which resulted in the creation of Acord Lakes

(Thiros and Cordy, 1991). The solute compositions of the Lizonbee Springs suggest thatthe

springs discharge from the Price River Formation (Table 2). The fault associated with
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Lizonbee Springs will not be intercepted or disturbed as a result of mining in the West Lease

(Figure 5; See also Plate 5-10 in the Sufco Mine MRP). Additionally, as discussed

previously, impacts to groundwater systems in the Price River Formation resulting from

mining-related activities are considered unlikely. Accordingly, impacts to water quality or

water quantity to Lizonbee Springs are not anticipated. Similarly, there is no known

reasonably plausible mechanism by which the Acord Lakes area could be impacted from

mining-related activities in the West Lease.

In summary, based on the characteization of groundwater and surface-water systems

presented above, and on the proposed mining plan, no significant impacts to the overall

hydrologic balance are anticipated as a result of mining in the West Lease.

728.320 Whether acid-forming or toxic-forming materials are present that could result in

the contamination of sarface water or groundwater sapplies

In the general sense, acid- and toxic-forming materials in soil and rock disturbed by coal

mining have the potential to impact groundwater and surface water quality. Mine discharge

water from the Sufco Mine is routinely monitored for indicators of increased acidity (iron

and pH) and toxic materials. Although the concentrations of iron in mine discharge water are

occasionally elevated relative to springs in the region, mine discharge waters rarely exceed

permiffed discharge limits.

No new topsoil or waste rock piles are planned as a consequence of mining in the West Lease

and no impact from acid- or toxic-forming materials is anticipated.
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With the exception of modest quantities of pyrite or similar sulfide minerals, no significant

quantities of any acid- or toxic-forming materials are believed to be present in the West

Lease. Iron pyrite and other sulfide minerals are commonly present in western coal mines.

The oxidation of pyrite, which occurs when the mineral is exposed to water and oxygen,

releases ff ions (acid) into the mine water. The acid produced from pyrite oxidation

temporarily lowers the pH of the water. However, the acid produced from pyrite oxidation is

rapidly consumed by reactions with the carbonate minerals which are pervasive in the rocks

associatedwith the coal fields of the Wasatch Plateau. Thus, acidmine discharge in mine

discharge water does not occur. The iron released into the water from pyrite oxidation is

readily precipitated as iron-hydroxide when it contacts oxygenated water.

Thus, the potential for acid-forming or toxic-forming materials to result in contamination of

surface-water or groundwater supplies is believed to be minimal.

728,331 ]Yhat impact the proposed coal mining and reclamation operation will have on

sediment yield from the disturbed nreils

The sediment load of streams can potentially be affected as a result of erosion and sediment

transport from disturbed areas. Canyon Fuel Company has implemented a rigorous and

effective sediment control program that is designed to minimize the sediment yield from

disturbed areas. This includes the use of sediment control fences, re-vegetation of previously

disturbed areas, and the diversion of surface waters around disturbed areas. Runoff from
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disturbed areas is collected near source areas and diverted into sediment control ponds for

retention and settlement of suspended solids before being discharged to natural drainages.

The West Lease coal reserves are planned to be accessed through new portals that are

currently being constructed near the existing Sufco Mine surface facility area, where

effective sediment control structures are currently in place. The sediment control plan is

described in Chapter 7, Sections 7.2.8 and7.3.2 of the Sufco Mine MRP. Details for the East

Spring Canyon Surface Facilities are shown on Plate 5-ZA. The East Spring Canyon

Drainage Detail map is included in the MRP as Plate 7-6. No surface facilities or

disturbances within the West Lease area boundary are proposed. Consequently, there is

minimal potential for additional impacts resulting from coal mining activities in disturbed

areas associated with mining in the West Lease.

728.332 What impact the proposed coal mining and reclamation operution will have on

acidity, total suspended and dissolved solids and other important water quality

parameters of local impact

As discussed previously, impacts to the water quality of active-zone groundwater systems

that support springs and seeps in the West Lease area are not anticipated. Perennial or

intermittent streams are not present in the West Lease area. Rather, surface waters in stream

drainages in the West Lease are present only in response to snowmelt and torrential

precipitation events. Because there is no groundwater-related baseflow component to

discharge in the streams, the potential for impacts to water quality in these drainages as a

result of minins-related activities is considered remote.
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It should be noted that sediments in the Price River Formation, which exist at or near the

surface over much of the West Lease area (Figure 5) are known to naturally contain

appreciable amounts of soluble minerals. Interactions of surface waters in ephemeral

drainages with Price River Formation sediments under existing pre-mining conditions can

result in increased total dissolved solids concentrations. Mining-related activities in the West

Lease are not expected to change the potential for interactions between ephemeral surface

waters and Price River Formation sediments.

The potential for appreciable increases in sediment yield as a result of mining in the West

Lease (that could result in elevated suspended solids concentrations) is minimal. Where

differential subsidence of the land surface occurs in stream drainages, there is the potential

for the temporary increase of sediment yield in these drainages. This potential impact is

primarily the result of subsidence-induced gradient changes in stream channels in areas of

differential subsidence. However, this effect is generally expected to be short lived. This is

because the channel substrate in areas of increased stream gradients is down-cut while

sediment is deposited in areas of decreased stream gradients and the stream gradually returns

to equilibrium with its channel substrate.

Thus, detrimental impacts to important water quality parameters such as acidity, total

suspended solids, and total dissolved solids in creeks and springs in the West Lease are

generally considered unlikely.
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It should be noted that in the event that subsidence fracturing of bedrock horizons beneath a

stream or near the discharge location of a spring occurs, there is a potential of a modest,

temporary increase in TDS concentration. This increase could result if the bedrock horizons

fractured contained pyrite or other sulfide minerals. When subsidence-fractured rock

surfaces expose pyrite to an aqueous, oxygen-rich environment, sulfide mineral oxidation

may occur. Under such circumstances, some solutes, primarily sulfate, bicarbonate, calcium,

and magnesium can increase. Such reactions typically do not occur in deep groundwater

systems because of the lack of available oxygen in these systems. Because the pyrite is

consumed by the oxidation reaction, the reaction ceases when all the freshly exposed pyrite

is oxidized.

Such an occulrence was noted in a short reach of the East Fork of Box Canyon after the

streamwas undermined in 2003-2004 (Petersen Hydrologic,2004). In that instance, the TDS

concentration of water increased in the creek by 66 mg/L from 325 to 37 4 mglL. When the

stream reach was again visited in the spring of 2005, it was apparent that the oxidation

reaction in the creek had ceased. The iron hydroxide deposits that had precipitated in the

stream channel as a result of pyrite oxidation had been scoured from the channel and

conditions in the stream appeared normal.

Fuels, greases, and oils are stored and used in the Sufco Mine permit area. There is the

potential for spillage of these substances during equipment maintenance and operations,

during filling of storage tanks and vehicle tanks, and from leakage from potentially leaking

storage tanks.
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The Sufco Mine has previously implemented a rigorous spill prevention plan that is designed

to minimize the potential for spillage of these substances and to ensure that any potential

spills that may occur are promptly cleaned-up. This plan will continue to be followed during

mining in the West Lease. Because the West Lease reserves will be accessed from the

permitted existing surface facilities area (including equipment maintenance and fueling areas

and chemical storage areas), there should be no additional potential for spillage as a result of

mining in the West Lease.

The discharge of Sufco Mine water to surface water drainages will have an impact on the

water quality of receiving waters. The nature and magnitude of this impact is related to the

relative quality of the receiving water and the mine discharge water. If the mine discharge

water is of poorer quality than the receiving water, then the quality of the receiving water

will be degradedproportionally. If the mine discharge water is of better quality than the

receiving water, the quality of the receiving water will be improved. Historically, the

discharge water from the Sufco Mine has generally been of relatively good quality and has

usually met the beneficial use standards of the receiving water (DOGM,2010).

Based on the fact that the geologic conditions at the West Lease are generally similar to those

in the adjacent existing Sufco Mine permit area) it is anticipated that the character of

groundwater inflows in terms of both quality and quantity will likely be similar to those that

have historically occurred in the existing Sufco Mine. Consequently, no impacts to

important water quality parameters above those that may occur at the existing Sufco Mine
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area are anticipated as a result of mining in the West Lease. The discharge of Sufco Mine

water is regulated under a UPDES permit issued from the Utah Division of Water Quality.

728.333 Whut impact the proposed coal mining and reclamation operation will have on

Jlooding or streamflow alteration

There are no known geologic features in the West Lease area that are substantively different

than those that have been encountered elsewhere in the Sufco Mine (Personal

communication, Mark Bunnell, 2010). Mining practices to be utilized in mining the West

Lease will also be similar to those currently implemented at the Sufco Mine. Accordingly, it

is anticipated that discharge rates from the Sufco Mine during mining in the West Lease will

likely be of similar magnitude to those that are currently occurring. Thus, no significant

increase to the flooding or streamflow alteration potential of Sufco Mine discharge water to

Quitchupah Creek is anticipated above that currently occurring as a result of mining in the

.West 
Lease.

728.334 lYhat impact the proposed coal mining and reclamation operation wiII have on

groundwater and s uffice-water availahility

It has been demonstrated that the active-zone groundwater systems that support springs and

seeps in the West Lease area are isolated from the inactive-zone groundwater systems that

will be encountered during mining in the West Lease. As noted above, were Castlegate

Sandstone springs or their groundwater flowpath areas in the West Lease (such as Broad

Hollow Spring) to be directly undermined and subsided, there is the potential for diminished

discharge from these springs. However, no Castlegate Sandstone springs are to be
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undermined in the proposed mining plan. Also discussed previously, the potential for

impacts to springs and seeps in the overlying Price River and North Horn Formations and in

the underlying Star Point Sandstone is considered minimal. Therefore, the availability of

these groundwaters and surface waters will likely not be impacted.

Current mining operations have made available several hundreds of gallons per minute of

mine discharge water that has previously been unavailable for use. It is anticipated that as

mining progresses in the West Lease, additional groundwater inflows into the mine workings

will occur and discharge of groundwater to the Quitchupah Creek surface-water drainage will

likely continue. It should be noted that the discharge of mine water at current discharge rates

would likely not be sustained over a long period of time. Historically, discharge rates from

individual inactive-zone mine inflows decline over time. This is because the inactive-zone

groundwater is being removed from storage and is not being actively recharged. Rather, the

rate of discharge from the mine is best correlated with the rate at which the mine workings

are advanced into new mining areas, and not to the total cumulative footprint of the mine

workings (Mayo and Associates, 1997). It should not be assumed that the groundwater

discharging from the mine will be a long-terrn source of water.

728.350 Whether the undergroand coal mining and reclamation activities mfly result in

contaminution, diminution or intewuption of State-appropriated wuter

It has been demonstrated that the active-zone groundwater systems that support springs and

seeps in the West Lease atea are isolated from the inactive-zone groundwater systems that

will likely be encountered during mining activities. Accordingly, the potential for
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contamination, diminution, or intemrption of groundwater systems resulting from draining of

active-zone groundwaters into deep horizons (or the mine workings) is considered remote.

As discussed in SectionT2S-310 above, if springs discharging from Castlegate Sandstone

bedrock in the West Lease area were to be undermined and subsided, there is the potential

for the translocation of groundwater discharge locations through subsidence cracks.

However, as no Castlegate Sandstone springs are planned to be subsided in the West Lease

area, this potential impact is not anticipated. Inactive-zone groundwater systems that will

likely be encountered during mining in the West Lease include primarily perched systems

associated with sandstone channels in the Blackhawk Formation. While deep, inactive-zone

Blackhawk Formation groundwater systems will be intercepted and dewatered during mining

activities, in the pre-mining condition, there are no known uses or State appropriations of

these waters.

12.0 Recommended Monitoring plan

The recommended monitoring plan for groundwaters and surface waters in the West Lease

area is presented below. The purposes of the recommended groundwater and surface-water

monitoring plan are to 1) document the effects of seasonal and climatic variabilify on

groundwater and surface-water resources, 2) collect data to document that the shallow,

active-zone groundwater systems in the West Lease area operate independently of the deep,

inactive-zone groundwater systems encountered in the Sufco Mine, 3) to provide verification

that mining-related impacts to groundwater and surface-water systems do not occltr and 4) to

determine the magnifude and character of any potential impacts to water quantity or water
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quality if such were to occur. The proposed monitoring sites are shown in Figure I 1. The

monitoring plan is summarized in Tables 7, 8, and 9, and is described below.

Springs

We recommend the monitoring of two springs in the West Lease area. These include Mud

Spring, which discharges from the Price River Formation in Mud Spring Hollow, and Broad

Hollow Spring, which discharges from the Castlegate Sandstone in the upper Broad

HollodPin Hollow area (Figure 11).

Mud Spring is a spring that has been developed for livestock watering use. An underground

groundwater collection system has been installed with a connected spring box below the

source area. Discharge from the spring is piped to adjacent troughs and stock ponds below

the sprin g area. During the period of baseline monitoring at Mud Spring, flowing water was

not observed from the spring. However, a stagnant pool of water in the partially buried

spring box has been present on some occasions (with no outflow to the piping system). As

part of the monitoring plan, discharge measurements at Mud Spring will be made by

measuring the total discharge from the spring box through the piping system (at the first

downstream location where a total discharge measurement is possible). Field water quality

measurements will be made in the spring box (which is the access point closest to the natural

spring location). The laboratory water quality sample will also be collected from the spring

box when sufficient water is present to collect a representative groundwater sample.
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Broad Hollow Spring, which is sourced from Castlegate Sandstone bedrock, discharges

diffusively through fine-grained sediments in the bottom of Broad Hollow. The spring has

been developed for stockwatering use. Discharge from Broad Hollow Spring is routed

through a plastic pipe near the spring location to a stockwatering trough located lower in the

hollow. The spring discharge areahas been heavily impacted by livestock and the collection

and piping system are currently in poor condition. Discharge measurements at Broad Hollow

Spring will be performed by measuring the flow into the trough and also measuring the

diffuse flow (if any) bypassing the collection system and flowing over the ground below the

spring discharge area. The reported discharge value will be the sum of these two discharge

measurements. Measurements of field water-quality parameters at Broad Hollow Spring will

be performed as near to the spring discharge location as possible. Samples for laboratory

water quality analysis will be collected from the pipe discharging into the trough when

sufficient flow through the pipe is occurring. When there is not sufficient water flowing into

the trough, the laboratory water quality sample will be collected from the diffuse discharge

near the spring discharge area. It should be noted that because of the diffuse nature of the

meager discharge at the spring, and the trampled ground surface in the discharge area, the

collection of a representative sample of spring water from the discharge location can be

problematic. When laboratory water quality samples are collected from the spring source

area, care will be taken to collect the best sample possible.

We recommend that both of these springs be monitored quarterly for discharge and field

water qualityparameters. Impacts to waterquality in these springs as aresult of mining-

related activities are not anticipated. However, to fuither document the chemical
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characteristics of groundwater from these springs, we recofitmend that these springs be

monitored for laboratory operational water quality parameters for a period of two years.

Subsequent to the two years of laboratory operational water quality monitoring, we

recolnmend that these springs be monitored for discharge and field water quality parameters

only. If significant changes to water quality are identified through the field water quality

monitoring that could be attributed to mining activities, operational laboratory water quality

monitoring will resume.

Streams

No perennial or intermittent streams are present in West Lease. Only ephemeral washes exist

which rarely contain water. As described in the statement of probable hydrologic

consequences above, the potential for impacts to water quality or water quantity in these

ephemeral washes is considered negligible. Accordingly, no new stream monitoring stations

are proposed in conjunction with mining in the West Lease. However, we recommend

continued monitoring of stream monitoring stations Sufco 006 (South Fork Quitchupah

Creek immediately north of the West Lease), Sufco 0474 (East Spring Hollow/Mud Spring

Hollow tributary to Quitchupah Creek below the Sufco Mine surface facilities), and Sufco

042 (Quitchupah Creek below the Sufco Mine discharge inflow), which are currently

included in Sufco's approved monitoring plan. Sufco Mine discharge water is also routinely

monitored (and will continue to be monitored) in conjunction with the mine's UPDES

discharge permits.
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WelIs

We recommend the quarterly monitoring of water levels in monitoring well US-81-3, which

is located on the eastern boundary of the West Lease (Figure 2). The well is screened in the

Upper Hiawatha seam of the lower Blackhawk Formation. Potentiometric data from this

well will assist in characterizing potential impacts to inactive-zone groundwater systems in

the vicinity of proposed West Lease mine workings. It should be noted that this well has not

been monitored since October 1997 and its current condition and suitability for monitoring is

unknown. Additionally, this well may become inoperable and cease to provide meaningful

data as mining in the West Lease approaches the well. Accordingly, we recommend the

monitoring of this well for the time it is available for monitoring if conditions in the well

prove suitable.

We also recommend that monitoring wells US-80-2 and US-81-4, which are located near the

West Lease and are currently being monitored as part of Sufco's water monitoring plan,

continue to be monitored in conjunction with mining in the West Lease.

Use of the Groundwater and Surface-Water Monitoring Plans

The purposes Sufco's groundwater and surface-water monitoring plans are to provide

verification that mining-related impacts to groundwater and surface-water systems do not

occur, and to determine the magnitude and character of potential impacts if they do occur.

Comparisons between monitoring data (for the parameter of interest or concern) collected

during baseline pre-mining conditions should be made with monitoring data (for the same

parameter or interest of concern) collected during the operational an#or reclamation phase of
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mining to determine impacts. When changes to monitored parameters subsequent to mining

in an atea are observed in the monitoring data, an analysis of all datashould be performed to

determine the cause(s) of the change in the hydrologic condition. In utilizing the monitoring

data to detect or quantiff potential mining-related impacts, it is necessary to evaluate all

factors relevant to the prevailing hydrologic conditions together with the monitoring data.

This is because other factors, which are not related to the mining activity, may cause changes

in the prevailing hydrologic conditions. In particular, climatic variability (which may result

in increased or decreased groundwater and surface-water flow rates, changes in water levels

in wells, and changes in water quality) should be carefully evaluated together with the

monitoring data. Other factors that may influence coal mine hydrology includ e grazing

practices, land use, and range condition. A convenient and useful means of evaluating

regional climatic data is through the use of the Palmer Hydrologic Drought Index, which is a

rnonthly value that indicates the severity of wet and dry spells that is generated by the

National Climatic Data Center and available on-line at

The use of Stiff (1951) diagrams is a useful technique that is frequently used to analyze and

compare groundwater and surface-water quality characteristics from various sources.

Information required to create Stiff diagrams is available from the Division of Oil, Gas and

Mining Coal Water Quality Database, which is freely accessible at:

. Additional information on coal mining hydrology

and potential mining-related impacts, which can be use to assist in the evaluation of
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monitoring data and potential mining-related impacts is provided on the Utah Division of

Oil, Gas and Mining web page at http://ogm.utah.eQv/coal/waterldefault.htm.
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view looking west frorn Duncan Mountain toward Duncan Draw.

View looking north showing rolling plateau developed in the Price River Formation.



Mud Spring source area and spring box.

View looking down Mud Spring Hollow at Mud Spring.



Spring Sufco 0574, trough and source area.
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View looking norlh along Mud Spring Fault Graben in Section 2, R4E,T22S.

View showing inter-nal drainage in the Mud Spring Fault Graben.



Broad Hollow Spring trough.

Broad Hollow Spring source area.



East Spring (Sufco 001) source area.

Upper Mud Spring source area.



View looking north toward Lizonbee Springs (green areas on upper right side of valley).

View looking north at Acord Lake. Note fault scarp on right side of valley.
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Table 3 Water level data from monitoring wells in the West Lease Modification area.

Depth to water
(feet)

165.35
170.93
170.47
171.40
171.00
171.00
171.10
172.20
72.40
178.20
172.40
172.80
173.40
172.50
172.70
172.s0
172.74
172.80
172.85
172.80
173.10
172.20
172.20
172.33
171.86
172.38
172.43
172.2s
172.96
173.76
173.90
173.24
174.11
173.40
173.78
173.52
173.66
173.43
173.58
173.21
17s.19
173.21
173.10
173.46

us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us,80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2
us-80-2

2-Nov-1982
25-Aug-1995
1-Aug-1996

23-Oct-1996

5-Jun-1997
18-Aug-1997
10-Oct-1997

6-Jun-1998
8-Aug-1998
4-Oct-1998

21-Jun-1999
1O-Aug-1999

8-Oct-1999

22-Jun-2000
1-Aug-2000

6-Oct-2000
12-Jun-2001
20-Aug-2001

2-Oct-2001

8-May-2002
2O-Sep-2002
8-Och2002

29-May-2003

19-Sep-2003
29-Oct-2003
26-Jun-2004

1-Sep-2004
15-Oct-2004

13-Jun-2005

30-Sep-2005
24-Oct-Z005
26-Jun-2006

13-Sep-2006
4-Nov-2006
25-Jun-2007

19-Sep-2007

29-Oct-2007
12-Jun-2008

15-Sep-2008
21-Oct-2008
19-Jun-2009

17-Sep-2009
19-Nov-2009

28-Jun-2010



Depth to water
Date (feet)

us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us,81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3
us-81-3

us-81-4
us-81-4
us-81-4

6182

1-Oct-1982

Oct-82

Jun-83
Aug-83

Oct-83
Jun-84
Aug-84

Oct-84
Jun-85

Aug-85

Oct-85
Jun-86

Sep-86
Jun-87
Aug-87

Oct-87
Jun-88
Aug-88

Jun-89
Aug-89
Oct-89

Jun-90
Aug-90

Oct-90
Jun-91

Aug-91
Jun-92
Aug-92

Oct-92

Jun-93
Aug-93

Oct-93
Jun-94
Aug-94

Jun-95
6-Jun-1995

Aug-95
23-Aug-1995

Oct-95
3-Oct-1995
1-Aug-1996

18-Aug-1997
8-Oct-1997

19-Nov-2009

17-Sep-2009

19-Jun-2009

1579.00

1579.72

1579.80

1580.70

1581.00

1582.60

1603.90

1582.70

1583.20

1602.20

1602.90

1600.80

1614.50

1605.70

1605.80

1606.20

1607.30

1607.30

1604.80

1608.50

1609.70

1623.20

1619.80

1621.40

1622.80

1629.50

1630.40

1633.00

1632.90

1633.90

1635.30

1635.80

1634.70

1631.30

1636.90

1624.80

1624.80
1640.30

1640.42

1638.80

1638.78
1667.33

1617.50
1618.20

946.12

946.30
945.96



Date

Depth to water
(feet)

us-814
us-81-4
us-81-4
us-81-4
us-814
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-814
us-814
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-814
us-814
us-81-4
us-814
us-81-4
us-81-4
us-81-4
us-81-4
us-81-4
us-814
us-814
us-81-4
us-81-4

21-Oct-2008

15-Sep-2008
12-Jun-2008

29-Oct-2007
19-Sep-2007

25-Jun-2007
4-Nov-2006

13-Sep-2006

26-Jun-2006

24-Oct-2005

30-Sep-2005

13-Jun-2005

15-Oct-2004

1-Sep-2004
26-Jun-2004
29-Oct-2003

19-Sep-2003
29-May-2003

8-Oct-2002
20-Sep-2002

8-May-2002
2-Oct-2001

20-Aug-2001

11-Jun-2001

6-Oct-2000

1-Aug-2000
22-Jun-2000
8-Oct-1999

10-Aug-1999

30-Jun-1999
4-Oct-1998

8-Aug-1998
6-Jun-1998

10-Oct-1997

18-Aug-1997

4-Jun-1997
23-Oct-1996
27-Aug-1996
24-Aug-1995
2-Nov-1982

948.44

946.17
94s.94
945.09
945.20
945.29
944.81
945,79
945.50
945.05
945.18
945.33
945.76
945.75
946.15
946.16
946.27
945.91
945.88
946.00
938.60
938.20
938.25
942.40
936.60
936.50
936.20
985.90
985.40
935.10
935.40
934.50
934.90
935.80
935.70
935.90
988.80
938.49
956.69
796.59



Table 4 Precipitation data for the Salina 24E (Sufco Mine) weather station.

Year Total Precipitation (inches) Percentage of Normal

1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1 991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-1 0

112%
127%
102%
123o/o

91%
68%
117%
98%
112%
82%
127%
88%
164%
134%
119%
74%
93%
71o/o

83%
75%

127o/o

87%
79o/o

66%
82%

15.01
17 .11
13.64
16.56
12.2
9.1 5
15.66
13.17

15
1 1.08
17.06
11 .76
22.03
17.97
15.98
9.95
12.43
9.5

11 .14
10.1 1

17.05
11 .7

10.59
8.93

1 1.08
8.67 (Partial year Oct-June)
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Table 7 Recommended hydrologic monitoring protocols.

Discharge and water level measurem.ents

Water quality

Table I Recommended dischargen water leveln and water quality plan for
springs and wells.

Protocol Applies to Parameter Frequencv

A Sprinos Discharqe Quarterlv when reasonablv accessible

B Monitoring wells Depth to
water

Quarterly when reasonably accessible

Protocol Apolies to Parameters Table Freouencv

1 Springs Operational field and laboratory water
quality measurements for two years,
then reverting to field water quality
measurements onlv.

I Quarterly when
reasonably
accessible

Site Protocols Gomments

Sprrnss
Broad Hollow Spring A, 1 Lower Castlegate Sandstone spring in Broad

Hollow
Mud Spring A, 1 Price River Formation spring in Mud Spring

Hollow

Wells
us-81-3 B Well screened in the Blackhawk Formation,

upper Hiawatha coal seam on Duncan
Mountain



Table 9 Recommended field and laboratory operational water quality
monitoring parameters for groundwater'

FIELD MEASUREMENTS REPORTED AS

pH oH units
Specific Conductivity uS/cm @ 25'C
Temoerature "C

LABORATORY M EASU REMENTS

Total Dissolved Solids mq/L
Total Hardness (as CaCOa) mq/L
Total Alkalinitv (as CaCOa) mo/L
Bicarbonate (as CaCOe) mq/L
Carbonate(as CaCOs) mo/L
Calcium (dissolved) mg/L
Chloride ms/L
lron (total) ms/L
lron (dissolved) mg/L
Maonesium (dissolved) mg/L
Manoanese {total) mg/L
Manoanese {dissolved} ms/L
Potassium (dissolved) mg/L
Sodium (dissolved) ms/L
Sulfate mq/L
Cations meq/l
Anions meq/l

Cation/Anion Balance To



Fl Mil"{

Figure 1 Location of Sufco Mine and West Lease area$.
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Figure 2 Baseline monitoring locations in the West Lease area.
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CANYON FUEL CO SUFCO ilIHE
3975 800\/EST
SALINA UT 84654

Client Sample lD: Mud Spring
Date Sampled: May 10, 2010
Date Received: May 12,2010
Product Description: WATER

Gomments:

TESTS

Hardness, mg equivalent CaCO3/L

Acidity

Nitrite

Nitrate

Orth+Phosphate-P

$ulfate, SO4

Anions

Balance

Cations

Nitrogen, Amrnonia

TotalDissolved $olids
TolalSuspended Solids

Chlodde, Cl

Alkalinity, mg CaCOS/L (pH a.5)

Carbonate Alkalinity as CaC03
Bicarbonate Alkalinity as CaCOS

HFTALS BY ICP

Aluminum, Al - Dissolved

Ansenic, As - Dissolved

Barium. Ba - Dissolved

SGS North America lnc.

Aflen Ludingiton
Water Lab Superuisor

Minerals Services Division
?035 North Airport Road Huntington t (435) 653-2311 f {435}€s&4496 www.sgs.com/minerals

M|mber of thr SG$ Group (Sod*t6 G6n6rel6 dc Surv.i[anc!)

flt.ldEra I Llit,t t aaFat wrlt /l o.m, car*,' d$t/...6rlb a t'4frvn4t6,fluita-lrn_.d,M,ttbt &ds B arf b tb ffitc t ti|iy,trrrffi 6 It lttffi, @..nfl tr,d,r

Atffi".'0a(n'*-,lt.ttfrtH,d,odrrcld{,dry-*alrlr6.rr,rr/.llr,4..r.trtt* .rbiffidifdrlttttrlr1161.c6lrdr6qirtrulceirp'rt *,tF'lery r b h bt rn fr.M b. ad sol*l6 rlr'b . t rrlro,, hdt r*ei i dr 6k--;-;;;&;,*, rar .rl*F,,.ral!,rrut,uD,*'d&,r&r,rqrtu bbtutortb.|'tbrla!'{I,t|lp3',&do,,o.l' buttbtuartsn.'.fidrybffito!|.rrrlr*aor!|rtr -

Analysis Report

$ample lD By:

Sample Taken At:
$ample Taken By:

Time Sampled:
Time Received:
Mine:
Field - pH:

Field - Conductivity:
Fiefd - Temperature:

Dissolved Metals Filtered at Lab

SGS lllinerals Sample lD: 782-10g?ffig{t01

SUFCO
Mud Spring
Erik Petersen
1950
131$

25
7.92 pH

1032 umhodcm
5.3 Deg. C

Page 1 otZ

AHALYZED

TIME ANALY$T

REPORTIHG

Lt!,ftT DATERESULT UI{IT

559 mg/L

I mg/L

0.10 mg/L

1,00 mg/l-

0.05 mgll
323 nq/L

12.40 meq/l-

1.20 0lo

12.70 meqfl-

0.2 mgfl-

799 mgll-

75 rng/L

43 mg/L

224 nglL
<5 mgfl-

224 mgfl-

<0.03 mgfl-
<0.01 ng/L
0.043 mg/L

uErH0p

SM?3,10-B

01067

EPA 300.0

EPA 300.0

EPA 300.0

EPA3M.O

sM1030

sM1030

sM1030

SM45OO.B.D

sM254SC

sM2540,0

EP4300.0

sM2320-8

sMz32tr8
SM232GB

EPA 200.7

EPA 200.7

EPA 200,7

2010Os13 13:46:00

2010{5-13 13:4S:00

2010{5-13 13:4$:00

1.000 201S0S14 1'l:14:00 AL
5.000 2010{5-14 12:15100 AL
0.050 2010-05-12 14:58100 CM
0.050 201045-12 14:55:00 CM
0,050 2010'05-12 14:58:00 CM
1,000 201S0S12 14fb:00 CM
0.000 201045-14 11:14:00 AL
-10.000 2010S5-14 11:14:00 AL
0.000 2010-05-14 11:14:00 AL
0,100 2010-05-20 08:00:00 AL
30.000 201tr05-13 13$0:00 CM
5.000 201tr05-13 13:00:00 CM
1.000 2010{S12 14:FE:00 CM
5.000 2010{$14 08:45:00 CM
5,000 201045-14 08;45:ffi CM
5.000 2010-05-14 08:48:00 Cf\I

CM

CM

CM

0.030

0.010

0,002

Mr*@

Tl'd
Ary
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TESTS

mEfALS BY ICP {continued}
Boron, B - Dissolved

Calcium, Ca - Dissolved

Copper, Cu - Dissolved

lron, Fe - Total

lron, Fe - Dissolved

Lead, Pb - Dissolved

Magnesium, Mg - Dissolved

Manganese, Mn - Total

Manganese, Mn - Dissolved

Potassium, K - Oissolved

$elenium, Se - Dissolved

Sodium, Na - Dissolved

$GS North Anrerica lnc.

Allen Luding{on
Waier l*ab Supervisor

Minerals SeMces Division
2035 North Airport Road Huntington t (435) 653-231r f {435}€5g-2436 w?$w.sgs.com/minerats

Mrfi$or of tho SGS Group {Sos6l6 Ginirrls de Srwcillanca}

Da.ba,''ta i. d bf t @.rFq q* ib lt,d q *ott,, $,r4..d* d rfr,/|vr.,qrdribriJEtJtut',r a,.n4.}r I cr, b irt t!b, d|lt6,tt r'rffi,t .rt hffia n|r..trd h.tr
ht w' c d,tt.tufl,na h ]1d da tuitu ?ry ryfr trtc* r. (w. tna,t4. tt tr &n t b ffi6 dt d *!ir !r. br.r d aht. t iw;nr,, q.@tq-r. aa tr|p.trsry rr b b Q6.trt h.tffi,t.b. na am pior's t tirren n- |n,tjc'' d ttdr a** .o Wi rd, rD lr,rr.rb.ftdr.na,lttu M t'dq Fryrt t ffi'n,t4tr,nhtto".,F,n,,n ctu.,ffi''| b tta*', ..t.hra. q b pn d b n ru ..td'cu my

Analysis Report

CANYON FUEL CO SUFCO IIIINE
397 S 800 wEsT
SALINA UT 84fI54

Client Sample lD: Mud Spring
Date Sampled: May 10,2010
Date Received: May 12,2010
Product Description: I|UATER

Comments:

Page 2ot2

Dissolved Metals Filtered at Lab

SGS ilinerals Sample lD:

Sample lD By:

Sample Taken At:
$ample Taken By:

Time $ampled:
Time Reoeived:
Mine:

Field - pH:

Field - Conductivity:
Field - Temperature:

782-1002483-001

METHOD

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200,7

EPA MO.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200,7

EPA 200.7

SUFCO
Mud Spring
Erik Petersen

1950
1315
z5
7.92 pH

1032 umho#crn
5.3 Deg, C

RESULT UHn

0.M mgll
1S4.59 mg/L
<0.01 mg/L

3.68 mg/L

<0.03 rngll
<0,01 mg/L

35,97 rngfl-

0.179 mg/L

0,044 rnglL

3.76 mg/l-

0.05 mgfl-

32.95 mg/L

REFORTIHG

LilrilT

0.010

0.030

0.010

0.050

0.030

0.010

0.010

0.002

0.002

0,140

0.020

0,090

ANAL1ZED
parE TtlsE AMLYSI

2010{5-13 13;46:00 CM
201045'13 13:46:00 CM

?01045-13 13:4S:00 CM
201045-18 11:09:00 CM

2010-05-13 13:46:00 CM
20104S13 13:46:00 CM
2010-05-13 13:46:00 CM
2010-0$18 11:09:00 CM
201045-13 13:46:00 C[i
2010-05-13 13:40:00 CM

?010{5-13 13:46:00 CM

201045-13 13:46:00 CM

Tlfi
Any
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Comments:

TE9T$

Hardness, mg equivalent CaCO3/L

Acidity

Nitrite

Nifate

Ortho-Phosphate-P

Sulfate, $O4

Anions

Balance

Cations

Nitrogen, Ammonia

TotalDissdved Solids

Tohl$uspended Solids

Chloride, Cl

Alkalinity, mg Ca0O3fl- (pH 4.5)

Carbonate Alkalinity as CaCO3

Bicarbonate Alkalinity as CaCO3

METALS BY ICP

Aluminum, Al - Dissolved

Arsenic, As - Dissolved

Barium, Ba - Dissolved

CANYOH FUEL CO $UFCO TUIINE

3s7 S 8001 
'ESTSALINA UT 84,654

Client Sample lD:
Date $ampled:
Date Received:
Produd Description:

SG$ Horth America Inc.

Allen Ludingrton
Water Lab Supervisor

Minerals SeMsBs Division
2035 Horth Airporl Road Huntington t (435) 653-2311 f (435)€53-2436 wu,w.sgs.com/minerafs

i,lGfi$6r df Ut€ sGS Gmup {gdci6rf C,*nartb de &'1 eilanc.}

r'h.td{ffia h i..4 4 rr fuv urtr b h*.t (ffi,u t s.nb.€.rrh.a t*,rm{nr...nrrftL.,{..,rdb,rntn 
^hr&,t 

b.r*t, b tu f,tx.t c ldlt,,[b,n},[a, md lld&o e.*.nrtt tffi t,

tat w.t tlt acrittt{ tr.6a,M rtffi i.|nrrl 4"- tu h @nFdt h&ec .t b L c t taffit dtf .ti 
',t,'t 

tr. wc cr,d|. i,.ME t av. ft|6ng.'vt,Dnsl&lltacl,lr.rdnf,.tlalltlib.nlrrml,r,ropirb.ruen&llltrn*qnw4jt*rril5lrrl .r,rr..h,1rchr.tcry,r,a.^ryatfrt,''id.ffi.liryut,n *k/a''ct !'tlb,ot.w.t'F.c,l.&rrrl'ta d*M.'ddl/d.trybqlFd,b/i /!-.a.fbntcr. L

Analysis Report

Page 1 oI 2

Broad Hollow Spring
May 10,2010
May 12,2010
WATER

$ample lD By:

Sample Taken At:
$ample Taken By:
Time $ampled:
Time Received:
Mine:
Field - pH:

Field - Conductivity:
Field - Temperature:

Dissofved Metals Filtered at Lab

SG$ lfinerale Sample lD: 782-tgOZ4Bt-002

SUFCO
Broad Holfow Spring
Erik Petersen
2030

1315
26
7.06 pH

171 umhos/cm
6.9 Deg. C

RESULT UHIT

93 mg/L

11 mg/L
<0,05 mg/L

0,09 rngil-
<0.05 mgfl-

2 mg/L

2.47 rneq/L

1,22 olt

2.53 meqfl-

1.6 mgll
195 rng/L

48 mgll
12 mgfl-

1&1 mgfl-

<5 mgll-

104 mg/L

REPORTIHG

LII{IIT DATE

1.000 201045-14
5,000 2010-05-14

0.050 2010{s12
0.050 2010{5-12
0,050 2010-05-12

1,000 201045-12
0,000 2010{5-14
-10.000 2010-0$14
0.000 2010-05-14

0,100 2010{5-20
30.000 201045-13

5.000 2010{s13
1.000 201045-12
5.000 2010{5-14
5.000 2010-05-14

5,000 201045-14

AHALYZED

TIME AiTALYST

11:14:00 AL

12:15:00 AL

14:55:00 CM

14:55:00 CM

14:55:00 CM

14:55:00 CM

1'l:14:00 AL

11:14:00 AL

11:14:00 AL

08:00:00 AL

13:00:00 CM

13:00:00 CM

f 4:55:00 CM

08:45:00 CM

08:45:00 CM

08:45:00 CM

<0.03 mgfl-
<0.01 ngfl-
0.041 mg/L

METHOD

sM2340-B

01067

EPA 300.0

EPA 300,0

EPA 300.0

EPA 300.0

sM1030

sM1030

$MI030
SM45OO.B-D

SM254GC

sM2540-D

EPA300.0

sM2320-B

sM2320-B

sM2320-B

EPA 200,7

EPA 200.7

EPA 200.7

CM

CM

CM

0.030

0.010

0.002

201045-13 13:46:00

2010-0$13 13:46:00

2010-05-13 13:4S:00
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Comments:

TESTS

METALS BY ICP {continued}
Eoron, B - Dissolved

Calcium, Ca- Dissolved

Copper, Cu - Dissolved

lron, Fe - Total

lron, Fe - Dissolved

Lead, Pb - Dissolved

Magnesium, Mg - Dissolved

Manganese, Mn - Total

Manganese, Mn - Dissolved

Potassium, K - Dissolved

Sehnium, Se - Dissolved

Sodium, Na - Dissolved

CAT{YON FUEL GO SUFCO HIiIE
3975 B00VVEST
SALINA UT 84654

Client Sample lD:

Date Sampled:
Date Received:
Product Description:

$G$ HodhAmerica Inc.

Allen Ludington
Water Lab Supervisor

Minerals Services Division
2035 North Airport Road Huntington t (435) 653-2311 f (435)€53-2436 tvyvw.sgs.com/miner:als

i/iornherof lha SGS Group (SodSfd Gan6fala d6 Survoiltance)

hb t&dffit b i.d b t @ttllDr t',|r b o,''t t Wt d t.*. .Erar .r r*r*4',trt,lr...!4_.,,rtu',t,n. Abt'e,t r aar/, b h }'tt,io,r c D.ly,tuffi ,t .tr, tuhtc&tt ba.W ttrtl
kt, tfr.t ot h l,@tti h rtut o., tambt .!rft.r' i.,t,r 'ffi l, W. {rllrt .ln &, ot b t*,t!,,tto, ort.rd rdE A.ffiCCtr htit{'.r4 Itr,6nprf.*,qrardry!b1'Q&'t|',rlrtt&g/m|dttu/,!,,'tr,'',b'//tnbrr6-cbrr!,r.r*!as*d;rfr.rdor&frl',rr,/dr,|ae',ad6lit*.
utra,td''df[tetturrr- Llffirdrb.r,etdtp.ro.,r[tlF,,','i,t !'a*tu!rrddcd,rttr,,U!fg,a,rod.t&|'-,',c,l|'r -

Analysis Report

Page 2 ol 2

Broad Hollow Spring
May 10, 2010
May 12,2010
WATER

Dissolved Metals Fiftered at Lab

SGS lflinerals Sample lD:

Sample lD By:

Sample Taken At:

Sample Taken By:

Time Sampled:
Time Received:

Field - pH:

Field - Conductivity:
Field - Temperature:

782-1002483-{t02

METH9D

EPA 200,7

EPA200.7

EPA 200.7

EPA 200,7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200,7

EPA 200.7

SUFCO
Broad Hollotv Spring
Erik Petersen
2030
1315
26
7.06 pH

171 umhos/crn
6.9 Deg, C

RES-ULT Ur{tT

0.04 rng/L

27.72 mglL
<0.01 mg/L

9.01 mg/L

1.63 mg/l,
<0,01 rrgfl-

5,71 rngfl-

1.165 mglL

1.103 mg/l-

9.47 rng/L
<0.02 mg/L

9.90 nrgfl-

REFORTIl*G

LIMIT

0.010

0.030

0.010

0.050

0.030

0,010

0.010

0.002

0.002

0.140

0.020

0.090

AI{ALYZED

FATE Tn E *I{ALYS-T

2010{S13 13:4ti:00 CM

201045-13 13:46:00 CM
201045-13 13:46:00 CM

2010{5-18 11:09100 CM

2010-05-13 13:46:00 CM

201045-13 13:46;00 CM

2010{5-13 13:46:00 CM

201045-18 t1:09:00 CM

2010'-05-13 13:46:00 CM

2010{5-13 13:46:00 CM

2010{5-13 13:46:00 CM

201045-13 13:'[6:00 Clvl

Iho
Atty



BYU Laboratory of Isotope Geochemistry

Departrrent of Geological Sciences
BYU crrnpn+ Provo, Utatr 84S02
phone: tSSl)42?-3918

Clicntl Pcr*lsen Hydrologic, LLC

2695 H.600 E.

I-efu' UT 840;13

hojecil Sufao Minc

Reporting Dtta: June 29, ?010

Daile Receivod: March 5, 20t0

Rrdiucrrbon Agt Amlysls

$ample ID $arnpb Datc to C +/- I a
(pmc)

ElsC +l_ I o

{ 960)

BYTJ
ID

SUFCO 5
suFc0 5

Left XCs? Rsof Drip
Left XC16 Roof Drip

25-Jan-10 ?8.45
25-Jan*10 22.36

8016
fi017

0.11
0.09

-1"0.3? 0.0{
-1-0.39 0.04

NOTE$:

Prctne$nei*:

Comments:

Carbon wns extracted frorn $c H*sr sample us hflrium cartorme precipitnte. Cnrbo{r dioxide wa$

recoverpd from tlrc c€rborr$E in rhigh*vacuuru rySem for prom*sing into heflscns and ismopic
analysis.

Perccnt modem cur*on was calculatsd acmrdingto $hrvier, M. urd Polash, HA, 199?, Discu$$ion
of I{C dmr Rgdiocrrbon 19:355{3 by cwrpieon spinst thc activitiss of499t}C NBS oxalic
asid ad e total Frac€ss blank Sssed upo* fl Libby half liff of 556S ycars fon raC"

Page t of I



BYU Laboratory of Isotope Geothemistry

Client: Peterserr HYdrologic, LLC

269s N.600 E.

L€hi, UT 84043

Project: Sufco Mine

Reporfing Date: June 29,2010

Dete Rmeived: March 5,2010
Sample Datc: January 25,2Sl0

Department of Geological Sciences
BYU campus" Provo, Utsh 84602

: (80t) 422-3918

Sample ID SUFCO 5 Loft XCSI Roof DriP

(BYIJ# S0r6)

uH ?.81

eonductivitv 362 uS

Cetions mry'L m€q/L

Calcium (Ca") 49.31 2.46 EPA Me$od:215,1

Macn€sium (Mg'.) t7.35 1.43 gPA M€ftod1242.1

Sodium (NaJ 6.43 0,28 EPA M€frtod:273.1

Fotassium(K ) r.47 0.04 EPA Meilrcd:258.1

Anions
Bicarbonate (HCOI) 2t2.10 3.48 EPA Mcfmd: 310. I

Carbonate (CO3-l 0.00 0.00 Alk. (TiEims{ric, ph 8"3)

Fluoride {F} t). t8 0.0t EPA Mcthod:300.0

Chloride (CIl 7"14 0.21 EPA M€ftod: 300.0

Nitrite {NOrl 0.00 0.00 EPA Mettrod:300,S

Nitrals (NOrJ 0.07 0.00 EPA Mefrod: 300.0

Bromidc (Br-) 0,1I 0.00 EPA Method:300"0

o'PhosDhat€ fiPOi -) 0.00 0.00 EPA Meftod:300.0
Sulfrte (SOt-) 36.99 0.77

Cetion/Acbn Balrnoe ASTM: D 59GE3

Totd cntions 4.21

Totnl anions 4.47

Percentace error {o/r) -3.0

** lrrdicgcs oorcenffiisr belcw thc daeffion limil fof $c rnethod ttscd.

David G. Tingey
Res+arch Professor

Page I of I



BYU Laboratory af Isotope Grorhr*istry
Departrrent of Geological Sciences
BYU c*mptn, Provq Utf,h *46$?
ptmne: {E0l) 42?-391S

Client: Petustn Hydrologic, LLC

?695 N. ff)o E.

L{fti, UT E,+043

hoje$: Sufco Mine

Reporting Darc: Junc ?9,20lS

Due Reeeived: Mrrch 5,2010
$nmBle Hate: Junuary 25, 20t0

S*mpln ID SUFCO t L€fr XCtt Roof Drip

{BYII# S0r7}

pH ?.84

condurtivity 342 uS

Crfionr ms/L meoll.
Celcium {Cd "} 48.?3 ?-41 EPA M€trod: 215.1

Itilf,ffi€sium fMe**) l9"l I I.57 EP-A Msfrod: ?4?.I
Sodiurn fNa-) 5.ffi o12 EFA Mdrod: 2?3.I
Potrssirdl( ") [.56 0.04 EFA Mcdho& 25S.1

Anions
Bicarboncte ffiC&l 196.0CI 3"21 EFA Mdtod: 310.I
Carbonatc (COl--) 0.s0 s.00 Alk. fTitrim€hiq Dh 8.3)

Fluoride ffrl fi.22 0.0t EFA Mptro* 30fi.S

Chloride(Cl-) 6.70 0"r9 EPA Mgtrod: 300.$

Nitrit€ fN0rl 0.(}0 0.{n EFA Metrod:30$.t)
Nihatc {NO'] 0.04 s.00 EPA Mdod:300.S
Bromide {Br1 0.t5 0.00 EFn Mnffigd: 3flil.S

O-Phosshstf ffiP0.'-l 0.00 0"0$ EPA Mg*hod: 3S0.0

$ulto€ (SOl-) 30.6t 0.s4

CrffodAlbu f,rlrum A$TM: D 59S,83

Taml c*i$trs 4J4
Toffil Enioms 4.05

Perpentage erru (7o) 2.3

r- ldiffi con€€ntiltiotr bglorr tre dc{rctim limit for lhc ttrthod usod.
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